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TO HIS ROYAL F 


WILLIAM, Duke of Cumberland. 


fr May it Phaſe your Royal Highneſs, _ 
HE reputation which Le Blond's 8 Elements of 
Flt bs Tar obtained in France, where that ſcience 
> has receiv'd great encouragement, occaſion- 
* its tranſlation into Eng/ ghfh. | 
The French edition was addreds dto Lewis 
> Charles of Lorraine Count de Brionne, for 
whole infrudtion 3 in particular it was compoſed, that the in- 
fluence of his name and example might lead the young gen- 
tlemen in the French armies to proſecute this ſtudy. 
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'D S 0 1 E A T7 0 N. 
Your Royal Hi ghneſs's patronage of the tranſlation is hum- 


| bly hoped 155 the Tike reaſon, and with the higheſt aſſurance 


of ſucceſs; ſince no name, no example, can, fo effectually 
as your Ro al Highneſs's, engage the Britiſp youth to attain 
a proficiency in this too long neglected art; and ſince a readi- 
neſs to favour any uſeful deſign makes a part of that character, 
which endears You to every friend of Great Britain. 
Such a teſtimony, at once of public ſpiritand diſcernment, 
muſt encourage mankind to hope, that they will ſome time owe 


to your Royal Highnels as great improvement in arts, as your 
military ſkill, join'd to a humane, a judicious, treatment of the 


Britifh ſoldiery y, has produced in the army. 
This was an effect reſerved for, and only expected from, the 


11 adefatigable activity and ſuperior abilities of a prince, whom 


the whole nation wiſhed to ſee again appointed by his Royal 


Father, to repreſs the inſolence of audacious rebels, aw d on- 


ly by his formidable name, and for which appointment it ĩs 


now ſending to his majeſty, from every part of it, the warm- 


eſt acknowledgments. 


In theſe acknowledgments the tribute of prajfe ſo ſingu- 
larly due to his Heroic Son, is not forgotten, tho”, with a pe- 


culiar grace, your Royal Highneſs has been pleaſed modeſtly 
to attribute the eaſineſs of the victory to. the guilt of the in- 


K rebels, and all the glory of it to © the reſolation and 


« firmneſs of your officers and ſoldiers.” 


And yet, Sir,---What other general could tat BENS) 


fatigued troops, joyfully to bear a rigorous ſeaſon, to paſs with 
ardor bleak wy unſound moors, craggy defiles, and rapid 


currents ? hat other general could have given ſuch = 
lution and Piers to every individual of an army, as to ſtand, 


unmoved, 


D E D 1 6 A:T 1 ©O:M. 


; unmoved, the im petuoſity of a fierce deſperate enemy, bold 
in imagined. ſafety muy the target, and ſuperiority 5 the 
broadſword. What other general But 

To repeat queſtions „which may inſinuate defetts in o- 
thers, would certainly offend your 1 Highneſs's well 
known delicacy; and to attempt a further diſplay of that 
military merit, which furniſhes matter of converſation and ſur- 
prize to all Europe, and calls forth the ſpontaneous thanks 
of every loyal ſubject thro out the Britiſh dominions, would 
be a labour as needleſs as lighting up lamps to the fun. 
For the whole world has now ſeen fully accompliſh'd, what 
Coningſeg, the moſt experienced general of his age, predicted, 
when he obſerved that your Royal Highneſs had, in two cam 
paigns, learnt more of the ſcience of war, than many princes 


Y inten. The conduct of that ſignal day of Culladen, has diſplay d 8 


the great commander which this ſagacious chief foreſaw in 
your Royal Highneſs's early attention to every incident in 
the field, and every exigence of the camp. 

| To enumerate your Royal Highneſs's ſocial virtues, as a 
man, and as a prince, will be alſo unneceſſary; as unne- 
ce eſſary as dicult ! becauſe that compaſſion, bounty, condeſ- 
cenſion, ſweetneſs of temper, and engaging affability, which 
diſtinguiſh your Royal Highneſs, abundantly appear in 
their happy effects, —an univerſal eſteem and veneration. 

And it would be the higheſt preſumption, for a private per- 


fon, to hope to raiſe any nhl honour to the character of 
a Prince, who has received the unanimous thanks of the two 
moſt auguſt aſſemblies in the univerſe, theLords and Commons 
of Great Britain, the moſt public ao moſt ſolemn atteſta- 
tion of your Royal Highneſs s exalted worth, as well as of the 


= affection 


—— 


DE DIC ATI I O F. 
affection and gratitude of a joyful nation, ſnatch'd, by your vic- 
torious hand, from the worſtof miſeries, ſlavery and ſuperſtition. 
I cannot conclude, altho more than once comprehended 
in repreſentative addreſſes, without profeſſing my particular 
obligation to your Royal Highneſs Fax the protection of one 
great branch of the freedom of our conſtitution ; the freedom, 
by which theſe ſheets appear without a badge of ſlavery, 
the invaluable freedom of the preſs. Separate communities, 
the univerſities, the clergy, cities and corporations, have ſig- 
nify'd a tranſporting joy on account of their reſpective 
privileges delivered from violation by your Royal Highneſs's 
admirable courage and conduct, without once noticing, that 
the preſs, which promulgates all their congratulations, is pre- 
ſerved from a licenſer. But that your Royal Highneſs ha- 
zarded your precious life alſo in defence of this general pri-: 
vilege, ſhall ever be remember d. This act the preſs ſhall re- 
cord to lateſt poſterity, with innumerable compoſitions, to 
celebrate the illuſtrious inſtrument of her ſecurity: For the 
preſs, while free, will ever co-operate, as it has remarkably 
done in this cauſe, with the fword, againſt all lawleſs pow- 
er, againft all indefeaſible hereditary claims to tyranny, 
d in the ſupport of liberty, and the preſent happy eftabliſh- 
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I am, under the greateſt ties, 
May it pleaſe your Royal Highneſs, 1 
Your Royal Highneſs's 2 | 
Mo obedient, moſt humble ſervant, _ 
2 The EDITOR. | 
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= Advertiſ, ement. 


xovcn M. Lx Bronp calls his work The El:ments of War with 

reſpect to Sieges, it comprehends moſt things neceſſary for the cam 
in general, He, has diſpoſed it in three parts: The FIRST (Of Artil- 
ley, or the arms and machines uſed in war fince the invention of gunpow- 
der) explains the compoſition, properties and uſe of gunpowder ; gives 
the different ſizes, figures, carriages, charges, of cannon, mortars, and 
pedreros ; with the method of pointing, proving, and managing them ; 
ſhews the art of making and throwing bombs, carcaſſes, cartouches, and 
grenadoes ; the manner, of nailing up cannon, and how to remedy the 
widening of the touch-hole ; eſtabliſhes rules for the conſtruction of bat- 
teries, mines-and counter-mines, pontons and bridges, and of all thoſe en- 
gines and fireworks which are uſed in the Attack and Defence of fortify'd 
places; to which are added eſtimates of the cannon, carriages, and other im- 
plements neceſſary for an army, alſo of the quantities of ſtores of all ſorts, 
and the proviſions, to be collected preparatory to a fiege. Such are, in 
ſhort, the contents of his firſt and introductory volume, the part herewith 
publiſhed, which may either be put into covers by itſelf, or be bound 
up with the two other parts in one volume in 4to, _ 17 


His ſecond volume treats of the Attack, and his third of the Defence 
of Fortified places, and both convey that uſeful knowledge in thoſe branch- 
es of this art, which cannot be neglected by ſuch gentlemen as have un- 
dertaken, or may be called, to ſerve their country in a military capacity. 


Io render his work more agreeable, and of general ſervice, M. Le 
= Blond has carefully avoided, as much as poflible, technical terms, and 
= Geometry, that, inſtead of deterring the youth of France from the ftudy 
of ſo important a ſcience, he might, by removing. all difficulty, engage 
and excite them to it, and induce them, by the facility of the means, to 
gain a ſuperior knowledge in all the parts of the grand art of war,— 


This is the ſubſtance of Le Blond's prefatory advertiſement, His De- 
dication to*the Count de Brionne informs us, that the rules contained in 
theſe his treatiſes are the ſame which he taught to that young nobleman, 
whoſe example, in making the art of war his ſtudy, he hoped, would have 
a proper influence, „ | K 
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It is not neceſſary to ſay any thing further with regard to the character 
of this work, than that it is well received in France, where the ſubject 
is generally thought to be very well underſtood. We hope, however, to 
Have given it to our countrymen with ſome degree of improvement, by 
inſerting remarks even from Engliſb writers, by ſubjoining ſome military 
figures from other authors, and by enlarging the dictionary of the 
terms. 5 mo 


What we have added in the courſe of the work, will be ſeen by the 
references being different from thoſe to the author's own notes, which 
have the numbers, 1, 2, 3, &c. prefixed, and what we ſhall add in the 
concluſion will appear by way of ſupplement. e 


* 


The ſubject of theſe ſheets is ſo far from being foreign to any ſtate or 
_ profeffion, ſince what has fo lately happened in the heart of England, and 


what has been and is ſtill threatened on its coaſts, that it were to be wiſhed 
every man of property in the kingdom was thoroughly qualified to defend 
it. And with regard to the young gentlemen of the army, and train of 
artillery, who have made diligent enquiries for uſeful books of this ſort, 
*tis hoped that Le Blond ſpeaking our own language will afford them 
ſuch hints (the known talent of the Engliſb being to improve) that a 


Trench engineer will no longer be named with any degree of preference. 


2+ 1 2 


Page 8, line laſt of the note, read ſuperjicies. p. 10, note, col. 2, l. 5, B, r. by this rule then the 

zveights of bullets may be found whoje diameters are given. p. II, I. 23. for Moyenne, r. Mi- 
nion. P. 13, J. 1, r. of. J. laſt for avaunt 7. avant. p. 28, J. 10, after this, dele comma. 
p. 31, J. 4, T. fine. p. 34, l. 11, r. contained. p. C2, J. 18, 7. is. 
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powder 


SS 6 x 


3. Of the different kinds of cannon 


: Of the thickneſs and length of the Sing pal parts of « cannon 4 FT 


5. Of the carriages of cannon T2 
6. Of the manner of charging cannon, and the . neceſſary 

for that purpoſe 14 

2 the manner of powder” s taking fire _ 16 


. Of the invention of ſpherical chambers, the reaſon why they are 
25 led, and of the ſhape of the interior part or bore Y cannon 17 
9. Of the manner of pointing cannon 20 
10. Of the different ranges of cannon © "7 
11, Of the ricochet, or rolling and bounding ſhot _ 23 
12. Of the quantity of powder neceſſary for the charging cannon 10 
13. Of the manner of determining the length of cannon, with reſpett 
to a given charge of powder ; or rather when the length of the 
piece is given, how to find the quantity of prioger Proper to give 
the bullet its greateſt poſſible force 3 


14. Of the uſe of thewad, with which the powder in a piece is cover d 27 


15. Of the number of times the ſame cannon may be fired ſucceſſively 28 
16, Of 
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Of GUNPOWDER. 
HEFORE we deſcribe the works neceſſary for Of Gun- 
1 4 E | powder 1 
che taking a fortified town, or treat of the man- 

1 ner of its defence, it is proper to give an account 

| No of the arms or machines neceſſary for ſuch un- 
% ceertakings, and the manner of uſing them, d 

224 Which is the ſubject of this treatiſe, 


9 — o 


A. TREATISE TY 


SECT. U U the compoſition 58 method of naling © 
ES Gunpowder. 


E mal begin with a brief defcri ption of gunpowder, which 
is now the foul of almoſt all military machines. It is 


| compounded of three 4ths of flepetre one 8th of ſulphur, and one 


Sth of charcoal; ſo that in 100 pound of powder there are 75 
of ſaltpetre, 12-and a half of ſulphur, and as much charcoal. *. 
T heſe three ingredients mult» be beaten” together in a mor tar for 
about 24 hours, then taken out and put into a fieve with two or 
three bottoms or grates of copper} the holes of which are not di- 
rectly under each other, and are leſs in the under than the upper 
grate, In paſſing through theſe holes the compoſition is formed in- 
to grains, || and it is forced through them by means of a ſmall 
wooden cylinder, ꝙ or 10 inches long, and 1 inch and a half thick, 
called a roller, which turns round on the powder in the firſt bottom 


as the ſieve is moved backward and forward upon the ſticks or rails F 


that ſupport it; the powder being, by the weight of this roller, for- 


ced in large rains to the ſecond bottom, in which the holes are 


leſs, it is forced through theſe by frequent ſtriking the Hieve againſt 


\ 


. Th ic ſtandard of the gunpowder 


made 
En land 13, 


the uſe of the government in 
to a barrel of powder of 100 


pound: cat weight, 80 pound of refined 


faltpetre, 16 pound of charcoal duſt, and 


14 pound of iuiphur ; the ſurplus weight 
m the compoſition, which is 10 pounds, 
is to anſwer the waite in making. 


| Gunpowder, for ſome time after the 
invention of artillery, was not only much 


weaker, but uſcd in the form of fine 
meal, to which it was reduced by grind- 
ing the materials together; and the inven- 
tion of graining it is doubtleſs a conſider- 
able advantage; for it acquires great ad- 


ſome- 


3 ſtrength from the free paſlage of 


the fire between the grains. 


And yet it 


is uncertain whether the firſt grinding of 


powder was intended to increaſe its. 


ſtrength, or only to render it more con- 
venient for filling into ſmall charges, and 


charging ſmall arms; the latter is the 
more probable, becauſe the grain: powder 
was for a conſiderable time applied only 
to that purpofe, and the meal-powder 


continued to be uſed with cannon ;' the 


additional ſtrength of the grain-powder 
ſeems therefore: to have been found out 


by experience, when the other was en 
tnely diſuſed, _ 
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ARTILLERY. 
ſomething ſolid ; * the powder being thus made is dry'd, and light 
ly put into barrels, which contain 200 pounds, and theſe barrels 
are put into others for further ſecurity. e gy 

The faltpetre is that part of the compoſition which gives it ſound 
and ftrength, + the ſulphur ſerves to kindle it with the greater caſe; 
but as its flame is very thin, and of ſhort duration, the charcoal ſerves 
to give it a longer ſubſiſtence, and ſo prevents the violent force or 
blaſt of that part of the ſaltpetre which is firſt lighted from extin- 


guiſhing this flame before the whole has taken fire 7. 
| HER: B 2 
4 


* Our method of making powder, as 


related by Chambers, is as follows.---All 
the ingredients are firſt to be finely pow- 
dered, then moiſtened with fair water, 
or vinegar, or ſpirit of wine, or with 


water and ſpirit of wine mixed tosether, 


or urine, which is uſual ; afterwards all 
muſt be well beat for the ſpace of 24 
hours at leaſt, and then granulated after 
the following manner; a ſieve is to be 
prepared with a bottom of thick parch- 


ment made full of round holes, and the 
former beaten maſs moiſtened'before-hand 


with twenty ounces of ſpirit of wine, 
twelve of ſpirit of wine vinegar, thirteen 
of ſpirit of nitre, two of ſpirit of ſal ar- 
moniac, and one ounce of camphire diſ- 


ſolved in ſpirit of wine : and let all theſe 


be mingled together. Otherwiſe take 40 
ounces of brandy, and one of camphire, 
and let them be mixed and diſſolved for 
the ſaid purpoſe : when the whole com- 
pound is made up into balls as big as eggs, 
put them into the ſieve, and with them 
a wooden ball, which move up and down 
about the ſieve, ſo that it may break the 
balls of powder, and make it paſs through 
the little holes in corns. 
T The diſtinguiſhing property of ſalt- 
petre is the prodigious increaſe of inflam- 
mability, which it produces in all burn- 
ing ſubſtances, when mixed with them, 
although alone it will neither flame nor 


> Shar 


ced in the hotteſt fire, it will only melt, 
or grow red-hot, without producing any 
exploſion or flame; yet if any inflammable 


ſubſtance be thrown upon it, as ſulphur 


or coals, a violent flame will be inſtant] 


produced, in which a part of the ſaltpetre 


will be conſumed in proportion to the 
quantity of the inflammable ſubſtancewhich 
was put to it; and a like exploſion will 
take place, if the ſaltpetre be thrown on 
any fire. 

t This ſeems to be but an imperfect 
account of the intention and uſe of the 


ſeveral ingredients in this great compoſi- 


tion; for the quality of ſaltpetre, men- 

tioned in the above note, being obſerved, 
it was a very natural and obvious thought 
to mix it with ſuch inflammatory ſub- 
ſtances, as would burn more violently 
than any known before. Sulphur was 
very likely to anſwer this end; but it 
was neceſſary that the compoſition ſhould 


take fire eaſily, and kindle from a ſpark. 


To produce this effect, charcoal ſeems 
to have been added; that it actually does 
anſwer this end is evident, for a flint and 
ſteel would never kindle pulverized ſul- 

hur or ſaltpetre, either ſeparate or mixt, 
butwill preſently light charcoal, if ground 
to a fine powder; from whence it ap- 
pears that charcoal is the tinder, brim- 
ſtone the match, and both together the 


body of that compoſition, of which ſalt- 
petre is the ſoul. 
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burn; for if put into a crucible and pla- 
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. preſcribes a compolition for fireworks, of 


4 TREATISE of 


Charcoal is not abſolutely eſſential to gu npowder ; burnt linen 


may be made uſe of in its ſtead, or the pith of elder well dried ; 


but charcoal 1s preferred, becauſe it is very common, and eaſily ER 


pared. \ 
There are two ſorts of powder ; the firſt, called cannon-powder, 
is what is commonly uſed in an army; the ſecond, called fine pow- 


der, is that commonly uſed in fowling. The grains of the cannon- 


powder are larger than thoſe of the fine, which is alſo called fowl- 
ing-powder. There is yet another ſort of powder called priming- 
powder, which is only the ordinary powder bruiſed, to ren- 
der it finer. 

This is the compoſition of e the effects of which are 


ſo aſtoniſhing, and which has produced ſo many alterations in the 


fortifications and arms which were antiently uſed in war. 


Ser. II. Of the Time when Powder was invented. 


1 is very difficult to fix the exact period of time in which gunpow- 
der was invented in Europe; I ſay in Europe, becauſe many authors 
pretend it was uſed long before in China, The moſt common opinion 


is, that it was diſcovered about the year 1330, by a German morik 
named Bertheldus Schwarts, or the Black, who uſed to divert 
himſelf with chymiſtry. This monk having put a compoſition of 
ſulphur and faltpetre- in a mortar, it took fire, and threw off a | 
ſtone that covered it with great violence; which effect induced the 1 


chy- 


P 


two pounds of charcoal, one pound of ſul- 
phur, and ſix pounds of ſaltpetre; a 
compoſition much ſtronger than many 
ſorts of powder now made. See Doctor 
Jebb's preface to his edition of Bacon's 
Le majus. 


It is certain that a compoſition, much 
like what we nowcall powder,is mentioned 
by our countryman Roger Bacon, as well 

known in his time; and he lived 56 
years before Schwartz. Marcus Gracus 
alſo, in a treatiſe intitled Liber ignium, 
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ARTILLERY. _ 5 


chymiſt to think it might be uſed with great advantage in the at- 
tack of fortified places. He accordingly apply'd himſelf with great 
diligence to bring it to perfection, and added to it a quantity of 
charcoal, to render it more apt to take fire, and to continue it. 
* There is great uncertainty as to the time when this diſcovery of 
Schwartz was firſt brought into uſe; ſome authors affirm that, in 
1366, the Yenetians beſieging a town then called Foſſe Caudian, and 
now Chioggia (which had been taken from them by the Genoęſe) 
ſome Germans brought them two ſmall pieces of artillery, with 
ſome gunpowder, and leaden bullets, the uſe of which rendered 
the reduction of the place much more eaſy and expeditious, 

But others carry the uſe of gunpowder further back ; according 
to Du Cange and father Daniel, it appears, by the regiſters of the 
chamber + of accounts, that in the year 1338 cannon-powdet was 
made uſe of in France, But be this as it may, we find from the 

greater part of hiſtorians, that the uſe of it was not eſtabliſhed till 
3 the long wars between Francis the 1/7 and Charles the 5th. From 
the firſt invention of powder to this period, both the machines in 
uſe before that diſcovery, and thoſe which that diſcovery introduced, 
were uſed in war at the ſame time; and even ſome time after this period 
both ſorts of machines were continued in uſe. But thoſe which 
ow'd their riſe to the invention of powder have now totally ſuper- 
ſeded the others, and there is ſcarce any but the Word remaining of all 
the weapons of the ancients. 
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| Whether 


* 


* Tho” Schwartz was not the firſt in- 
ventor of powder, he might probably! 


be the firſt that apply'd it to military af- 


fairs. And this account of the manner of 
his acquiring the knowledge of its com- 


poſition and effect, and the figure and 


name of mortars given to a ſpecies of the 
firſt artillery, and the uſe made of em 


which was to throw great ſtones at an 


elevation, much favour this opinion. 

F The chamber of accounts is a fove- 
reign court, where accounts are rendered 
of all the king's revenues, inventories, 
and vouchers thereof regiſtered, and o- 


ther matters relating to __ Mn tranſ- 
acted. 


which is the extremity of the cannon oppoſite to its mouth. 


. A TREATISE of | 
Whether powder, which was at firſt eſteemed the moſt pernici- 


ous and deftructive invention that the wit of man ever produced, has 
really been the cauſe of fo much evil as is generally imagined, is a 
queſtion eaſily decided, if we conſider the remark of Mr Fontenelle, 
« * that whatever renders war more ſhort and deciſive renders it leſs 
deſtructive and fatal, and that a much greater number muſt periſh 
during the long ſieges related in antient authors, than in thoſe of the 
preſent day, which are beyond compariſon more ſhort.“ 


* Hiſtoire de I Academie des Sciences, ann. 1707. | : 
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Of CANNON. 


LL the machines uſed with gunpowder were at firſt called 


cannon, or bombards; + but this cuſtom has long ſince 


been changed. That which is now called a cannon, is a 
fire-arm of braſs or iron, long and round, concave within, and 


thicker at the end oppoſite to its opening than at the opening, which 
is called its mouth. \ 


- Its principal parts are, . 
1/, The breech a, and its button, or caſcabel ; the breech is 
the folid metal from the bottom of the concave part to the caſcabel, 


+ The firſt pieces of artillery were of 


a very clumſy, inconvenient make, be- 


ing uſually framed of ſeveral pieces of i- 


ron, fitted together lengthwiſe, and 
then hooped with iron rings; and as 


they were uſed for throwing ſtones of a 
prodigious weight, in imitation of the 
ancient machines, to which they fuc- 


ceeded, they were of an enormous bore. 


But the difficulty of conducting and 
managing theſe pieces, and the diſcovery 


that iron bullets of much leſs weight, 


impelled by better powder, were more 


efficacious, ſoon introduced the preſent 
fabric and matter of cannon. 
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ARTILLERY. 


2d, T he trunnions i ſtand out on each fide like af arm, and 
ſerve to ſupport the cannon ; on theſe it may be poiſed, and held 


almoſt in equilibrio; 


I fay almoſt, becauſe the breech- end ought 


to be about the zoth part of the weight of the piece heavier than 


the other; 


as the metal is thicker at the breech than towards the 


mouth, the trunnions are placed nearer to that end than the other. 

34, The bore, or chace, which is all the interior or concave 
part of the cannon ; this is mark'd, in Fig. 3, by two prick'd lines. 
| 4th, The touch-hole /, which is an aperture made near the 
breech, thro' the whole thickneſs of the metal, by which the 
powder is fired that lies within the cannon. This hole is made in 
a ſmall cavity reſembling the inſide of a ſcallop-ſhell, funk for that 
purpoſe in the upper part of the piece. 

5th, The ears, or handles, þ, (called by us Manig lions, or r Dol. 
Phins,) are two rings, of the ſame metal with the piece, placed as the 
trunnions, only ſomething nearer the breech, made in the ſhape of 


dolphins, ſerpents, &c. 


Through theſe is put a rope to raiſe or 


move, mount or diſmount, the cannon, which ſuſpended on theſe 
handles ought to be in eguilibrio, that is, the breech ought not te 


be heavier than the mouth. 


* Names of other parts of the Cannon. 
The platband and moulding of the breech. 
c The region of the touch-hole. 


* 'The ſeveral parts of our cannon are 
"wo as follows, in Harris's Lexicon. 


I. „ The outſide, round about the 
<< piece, is called the ſuperficies of her 


« metal.: 

2d, „The ſubſtance, or whole maſs 
c of metal, 1s called the body. 

34, „ The part next to us, when it 
* ſtands ready to fire, is called the 
« breech, or co ye, and the pummel, or 


ot 


Pa 


. 


© round knob, 


4 The 


at the end of it, is 
c called the Caſeatel ; by ſome the Ca/- 
&« cabel dock. 

4. Trunnians are the two knobs, 
“ ſpindles, or ears, which hold the 
« piece in the carriage. 

5. Maniglions, or Dolphins, after 
&« the German way of caſting guns, are 
&« two handles placed on the back of 
cc the Piece near the Trunnions, and near 

| * the 


4 TREATISE of 
d The aſtragal of the touch-hole. 


e The firſt renfort. 


The platband and moulding of the firſt renfort. 


g The ſecond renfort. 


A The platband and moulding of the ſecond — 
The cincture or ornament of the chace. 
m The aſtragal of the cincture. 


1 Ihe chace. 
The neck aſtragal. 


p The neck with the border in tulip-work. [peculiar to cheFrench] | 


9 The crown with its mouldings. 


„The mouth. 


Theſe cannon diſcharge, by means of gunpowder, globe or 


balls of iron, called * 


te the centre of eravity, to mount 
and diſmount it the more eaſily. 


6. The rings about it are theſe. 


« four: The baſe ring is that which 1s 
„ next below the touch-hole: 
“ next ring above the touch-hole is cal- 
6e led the reinfor cel ring: The next to 


that, forward, the Trumnion-ring: The 


„ next to that the Cornice-ring: 
Ce 


And 


that at the mouth is called the muzzle- 


„ ring, or the Freeze : 


rings near the mouth are nee 


ce called the Freezes. 


7. „As to the internal parts, the 


„ whole cavity or bore of the piece is 
& called her chace. That part of the ca- 
c vity between the trunnions and the 


&< muzzle or mouth, is called the vacant 


« cylinder: The part from the trun- 


& 710ns to the end of the cavity, or ſo 
„ much of it as containeth (or is l 


eld with) the powder and ſhot, is cal- 
c led the chamber. The diameter of 
£ the mouth is called the calibre. The 
« ſpace between the ſhot and the hollow 
* uperficies of the piece within, is called 


The 


Alſo all the 


SECT. 


ce the vent; being the ll between 


« the Hameter of the ſhot, and of the 


«© mouth of the piece.” 


The ſeveral Parts 6 
named by our own Artillery People. 


I. The caſcabel. 
2. The caſcabel aſtragal. 
3. The neck of the caſcabel. 
4. The breech and breech mouldings, 
5. The baſe-ring and reſiſtance. 
6. The vent and vent-aſtragal. 
7. The charging cylinder. 
8. The firſt reinforc'd ring. 
9. The firſt reinforc'd aſtragal. 
10. The vacant cylinder. 
11. The dolphins. 
12. The trunnions. 
13. The ſecond reinforc'd ring. 


14. The ſecond reinforc'd aſtragal. 
15. The chace. 


16. The neck aſtragal. 

17. The neck and muzzle ring. 

18. The muzzle, mouldings or freeze. 
19. The face of the piece, 

20. The bore or concavity. 
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ARTILLERY. 


Ser. II.) Of the Compoſition of the Metal f 


Cannon. 


HE metal of which cannon are made, is a compound of 
copper, braſs, and tin. The reſpective quantities of 
each of theſe, which ſhould enter into this compoſition, is a point 
not decided ; every founder has his own proportions, which are pe- 
culiar to himſelf, but the common proportion of theſe ingredients 
to a quantity of metal, is one third of copper, one fourth of braſs, 
and one ſeventeenth of tin ; for example, to 204 pounds of metal 
fit for caſting, they put 68 N of copper, 52 pounds of braſs, 
and 12 pounds of tin. : 
With reſpect to iron cannon, their irutkure + is the ſame with the 
other ; they are not however capable of the fame reſiſtance as 


thoſe of braſs, but they coſt much leſs ; theſe are commonly u- 


ſed on ſhipboard, and on ſome occaſions on ſhore, 


Sect. III. Of the different Kinds of Cannon. 


ANN ON are of different fizes, inc proportion to 
which they diſcharge bullets of more or leſs weight. 

Cannon were formerly made to carry a 33 pound, a 48 pound, 
and even a 96 pound bullet; and M. Saint Remy obſerves, in 
his Memoirs, that there is ſtill one of this laſt ſort in the city of 


Straſburg ; but the largeſt cannon now commonly caſt are thoſe 


which carry a bullet of 24 pounds weight, and which are there- 

fore called ?wenty four pounders. 
Cannon generally take their names from the weight of the bul- 
let which they diſcharge; thus a piece that diſcharges a bullet of 
HER of 
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of 24 pounds, is called a four and twenty pounder, one that carries 


a bullet of 16 pounds, is called a Aten pounder, and ſo of the 


* 


others. 
Cannon are alſo diſtinguiſhed by the diameter of the mouth, or 
bore, which is generally called the caliber of the piece; fo if this 
diameter is three, four inches, &c. the cannon is ſaid to be a piece 
of three, four, &c. inches caliber. | | 8 
The diameter of the bullet, or ball, ought to be about two 
lines (or two 12ths of an inch) at leaſt leſs than the bore of the 


piece, that it may be diſcharged with the greater eaſe, and not da- 


mage the piece by rubbing it too forcibly in its paſſage ; this is cal- 
led the vent of the bullet. | | 
When the diameter of a bullet and its weight are known, it is 


eaſy to find the weight of all bullets having the diameter given, 


and the diameter of all bullets, if the weight be given. Geometry 
has furniſhed certain rules for effecting this (1) which are mention'd 


among the uſes of the ſector. 


(1) It is demonſtrated in the elements 


of geometry, that ſimilar ſolids are to each 
other as the cubes of their homologous, 


or correſpondent, ſides or diameters ; bul- 
lets are ſimilar ſolids, and therefore they 
are to one another as the cubes of their 
diameters. If we ſuppoſe the weight 
and diameter of a bullet to be known by 


experiment, for example, if it is found 


that a bullet of four pounds weight is 
three inches in diameter, the weight of 
any bullet may be eaſily found, if its 
diameter be given, and the diameter of 
any bullct, if the weight be given. 

Let it be ſuppoſed, for inſtance, that 
the weight of a bullet of five inches dia- 
meter is required, this will be found by 


the rule of three, by ſaying, As the cube 
of 3, which is 27, is to the cube of 5, 


which is 125, fo is 4 pounds to the 4th 


The 


term, or the weight required; or 27: 


125 :: 4 : the fourth term, which 


will appear to be 18 pounds and an half, 


the weight of a bullet 5 inches diameter; 
by the ſame rule the weight of bullets 
may be found whoſe diameter are given. 


But now ſuppoſing the weight of a bul- 


let to be given, and its diameter required, 


this will be found by ſaying, As the 


weight of the firſt bullet (that is, the 


bullet whoſe weight and diameter have 


been found by experiment) is to the 


weight of the bullet given, the ſame is 


the cube of the diameter of the firſt, to 
the cube of the diameter of the ſecond ; 
the fourth term of the rule of three will 
then give the cube of the diameter requi- 
red, from which extracting the cube 
root, the diameter ſought will appear. 
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The 24 pounders are uſed in ſieges, to batter and deſtroy ſortifi- 
cations; their length is 11 feet, including the length of the caſ- 
cabel; and their weight ought to be (according to an ordinance of 
the 7th of October 1732) 5400 pounds or upwards ; their bore is 
about five inches eight lines, and conſequently the. bullets they car- 
ry are about five inches ſix lines diameter. 55 I 

Beſides theſe pieces of 24 pounders, there are others 5. 16, 
16, $;: and 4 pounders. | 

The 16 pounders are called demi-cannon, or culverins; ; their 
bore is 4 inches 11 lines, they carry balls of 4 inches g lines dia- 
meter; their length is about 10 feet 6 inches, and their weight 
4.200 pound at moſt ; there are ſome longer, and, among others, 


the piece called he Culverin of Nancy, from its having been caſt 
in that city. For the figure of it ſee Plate I, LT: 2. it carries a ig 
ball of 18 pounds. 5 
It is now common to call any piece a Culverin, which is longer 
than other pieces of the ſame bore. 
The twelve pounder carries bullets of 4 inches 3 lines diameter, 
its length is about 10 feet, and its weight 3200 pound at moſt. 
The eight pounder is called a baſtard or demi-cannon ; its length 
is about 8 feet 10 inches, its weight ought to be 2100 pound at 
5 moſt, it carries a ball of about 3 inches 10 lines diameter. 
| 1 The four pounder, Moyenne, or middle ſize, ought to be 7 feet 
Z inches in length, its bore is about 3 inches 2 lines, and by. conſe- 
quence the bullet it carries is no more than 3 inches diameter ; the 
weight of this piece ought to be 1150 pound, 
Beſides theſe pieces, there are others ſtill leſs, that carry from 
two pounds to a quarter of a pound of ball ; theſe are called falco- 
nets, their length is about 7 feet, and their weight yaries from 
800 down to 1 50 pounds, 
C2 SECT. 
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Sect, IV. Of the Thickneſs anal Length of the brin- 
cipal Parts of Cannon. 


H E metal of cannon is not equally thick in all parts, but 
is in ſome meaſure proportioned to the force of the powder 
which it is to reſiſt; at the breech, where the effort is ſtrongeſt, 


the thicknefs of the metal is equal to the diameter of the bullet of 


the piece ; at the firſt renfort, where the force begins to 


diminiſh, the thickneſs is fomewhat leſs than at the breech ; at the 
ſecond, where the force is further diminithed, the chickneß is leſs 


than at the firſt; and by the ſame rule the chace has leſs thickneſs 
than the ſecond renfort. The thickneſs of the chace gradually di- 
miniſhes from the trunnions to the mouth of the piece. If a can- 


non was without caſcabel, or button, trunnions, and mouldings, it 
would exactly reſemble the fruſtum of a cone, or a cone the ſmall 


end being cut off. 
If the diameter of the ball be divided into 12 equal parts, the 
thickneſs of the metal at the breech of the piece will be equal to 


the whole 12; to eleven at the end of the firſt renfort, nine and 
an half at the end of the ſecond, ſeven and an half at the neck 
aſtragal, the ſame at the extremity of the chace; and at the great- 
eſt protuberance of the border, or moulding at the muzzle, eight 


and an half, 
With reſpe& to the length of the piece, if it is divided into ſeven 


equal parts; from the extremity of the platband of the breech, to the 


extremity of the mouth, the firſt renfort will be two of theſe parts; 
the ſecond renfort will terminate at the end of the third part, which 
is alſo the place of the trunnions; and the four remaining parts will be 
the length of the chace. 


The lengthand thickneſs of each trunnion are equal to the diameter 
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ARTILLERY: 
of the piece, and the length o the caſcabel is two diameters of 
the bullet. 


All theſe proportions have been eſtabliſhed by experience, which 
has ſhewn, that cannon in which they were nearly obſerved have 


been capable of doing good ſervice ; I ſay nearly, becauſe they are 


of October 1732, obliges all founders to follow theſe proportions. 


SECT. V. Of the Carriages of Cannon. 


is called the carriage. (See Plate II. Fig. 1.) This carriage is 
compoſed of two long pieces of wood, called /ides, or cheeks, 
which are made in a bending form, ſo that (Plate II. Fig. 2.) one 
end of them 5 reſts on the ground, and the other 4 is ſupported 


of the chace; the ſecond c the tranſom of the bed; the third d 
the tranſom of the ſight ; and the fourth g, which fills all the ſpace 
between thoſe parts of the cheeks that reſt on the ground, is 
called the tranſom of the lunet, or eye-hole. In the cheeks, be- 
tween the part that is oppoſite to the tranſom of the chace, and 
that which 1s oppoſite to the axle-tree of the wheels of the carriage, 
are two ſemicircular notches, in which the trunnions of the cannon 


| are placed; on the three firſt tranſoms ac d is placed a piece 


of wood of a proper thickneſs, on which the breech of the cannon 
reſts ; this plank is called the bed of the carriage. 


When the cannon is to be carried into the field, or removed from 
one place to another, the limber (avaunt-train) or fore-carriage, is 
added 


not kept with a geometrical exactneſs. The ordinance of the 7th 


by the axis or axle-tree of the wheels, from which it jets out about 
a foot. The cheeks are join'd to each other by four pieces of wood, 
called croſs-quarters or tranſoms ; the firſt à is called the tranſom 


13. 


ANN ON are placed on a ſort of cart, or dray, which pr. II. 


Fig. Is 


Fig. 2x 


A TREATISE of 
added to that part of the cheeks where the tranſom of the Lunette is 
placed. See Plate III. Fig. 1.— And for the plan of the fore part or 
limber, and the carriage to which it is fixed, ſee Plate III. Fig. 2. * 

- Beſides the carriage now deſcribed, which is the moſt common, 
and called the ee carriage, there are fort-carriages, ſea-carriages, 
and baſtard-carriages, which have low ſolid wheels, that ſerve 


to move them on a rampart, or to-and fro in other places of 
{mall extent. 


* Our light pieces lately had only two ter'd, nd a limber added, it being found 
wheels, but fince the train came from more convenient to go with four wheels 
8 their carriages have been al- — two. 


> " 


SECT. VI. O F the manner of 3 Cannon, and 
| the Inſiruments neceſſary far that purpoſe. 


thy NN ON are charged by putting down into the bottom of 
the bore, firſt, a quantity of powder, one third, or one half, 
the weight of the ball. This is done with an inſtrument a, called 
a ladle, which is a kind of ſpoon, generally made of copper, fix- 
ed to the end of a ſtaff d, which is called its Handle. Upon the 
powder is put in a wad of hay, preſs'd or beat down very well 
with the inſtrument e, called a rammer. Upon this hay is put 
the ball, and to ſecure it in its place, another wad of hay is well 
rammed down upon it. The touch-hole of the piece is then filled 
with powder, from the upper part of which a little train is laid, 

that communicates with it. The uſe of this train is to prevent the 
exploſion of the powder that filſs the touch-hole from operating 
directly upon the inſtrument uſed to fire the piece, which in that 
caſe might be forced out of the hand of the gunner ; an inconveni- 
ence that is prevented by ſetting fire to the end of the train. 
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In the modern pieces, a little guttur or channel is cut, about a line 


deep and ſix wide, to prevent the wind from diſperſing or blow- 
ing away the train; this channel reaches from the touch-hole to the 
ſhield, on which is carved the king's arms. 


Is 


The cannon being pointed at the place which the bullet is in- 


tended to ſtrike, the train is fired, and the fire immediately com- 
municated to the powder in the touch-hole, by which it is further 
communicated to that in the piece ; and this powder beirg kindled 
dilates ſo as to occupy a much greater quantity of ſpace than when 
in grains, and being thus dilated it makes an effort on every ſide 
to force itſelf out. The bullet making leſs reſiſtance than the 
ſides of the piece upon which the powder preſſes at the ſame 
time, is driven out by its whole force, and acquires that violent 
motion, the effect of which is well known to the world. 
In Plate III. all the inſtruments neceſſary for charging cannon 


are repreſented. Beſides thoſe already deſcribed, there is the maul- 


kin, or ſpunge h, which is uſed to clean the piece after firing, 


PLATE 
III. 


and to extinguiſh any ſparks that may remain behind. This is a 


kind of bruſh, fixt to the end of a ſtaff. To ſpunge a piece, is 


to put in this inſtrument, and with it clean well the cavity. The 


Figures g and 7 repreſent maulkins, or ſpunges, of a different kind, 
made of ſheepſkins, fixt to a proper handle... - 
The wad-hook , ſerves to draw the charge when neceſſary. 
The picker, or priming-iron 9, ſerves to clear the inſide of the 
touch-hole, and render it fit to receive the prime, and is a kind 
of large iron needle. 


The lint ſtock u, is a long ſtaff, to the end of which a match is 


faſtened to fire the piece. 
The Chapiteau u, is a fort of little ent- houſe, made by two thin 


about 


pieces of board, join d together at top, fo as to form an angle of 


16 
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about 100 degrees ; this is ſet up over the touch-hole, to prevent the 
prime from being carried away by the wind, or wetted by the rain. 


All the inſtruments above-mentioned, uſed in charging and ma- 
naging cannon, are called canzon furniture, 
Spor. VII. Of the manner of Powder's taking fire. 


\ Variety of experiments, made with great care and accuracy, 
prove that powder, when on fire, poſſeſſes at leaſt 4000 times 


more ſpace than when in grains : * therefore, if we ſuppoſe that the 


quantity of powder, with which a cannon is charged, occupies one 
fourth of a cube foot in grains, it will, when on fire, occupy the 
ſpace of 1000 cube feet, or about 4 cube fathom. The ſame ex- 
periments alſo ſhew that powder takes fire circularly, 7. e. it di- 
lates itſelf equally round its centre. One grain of powder, fir'd in 


the centre of different concentric circtes, round which grains of 
powder are placed, ſhall ſet fire to all thoſe grains at once. 


From hence it follows that powder, when fir'd in a cannon, 


makes at the ſame inſtant an equal effort on every part of the inſide 


of the piece wherein it lies, in order to extend itſelf circular- 
ly every way. But as the reſiſtance from the ſides of the 
piece turns the action of the powder, ſo as to follow the di- 
rection of the bore of the cannon, when it preſſes upon the bullet 


to 


* Mr Hawksbce in the Phill. 2 
No. 295, relates the following experi- 
ment, made to prove that gunpowder 
operates by producing a durable elaſtic 
fluid: a red-hot iron was included in a 
receiver, and the receiver was exhauſted; 
ſome gunpowder was then let fall on the 
Iron, which took. fire, and the mercurial 
gage deſcended on the exploſion ; and tho? 
it immediately aſcended again, it never 


roſe to the height it firſt ſtood at, but 


continued depreſſed by a ſpace propor- 


tioned to the quantity of powder which 
was let fall on the iron. The ſuppoſi- 
tion of our author that gunpowder poſ- 
ſefles a greater portion of ſpace when fi- 
red, than in grains, ſeems to anſwer all 
the purpoſes of this elaſtic fluid, and dif- 
fers from it little more than in terms. 
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to throw it out, it preſſes alſo on that part of the bore oppoſite; the 


mouth, that is, upon the breech ; and this gives the piece a motion 
backwards, which is called its recoil. The recoil in ſome degree 
diminiſhes the action of the powder on the bullet. But this can- 
not be avoided; for if the carriages were fixt, ſo as not to giveway to 
this motion,” the action of the powder, or the effort that cauſes the 
recoil, would tear them to pieces in a very ſhort time. 


Seer. VIII. Of the invention of Spherical Chambers, the 
reaſon why they are diſuſed, and of the » ſhape of the 


interior part or bore of cannon. 


Tf * evident that * greater the a of powder which 
takes fire at the ſame inſtant, the greater its effect will be upon 


the bullet. This gave riſe, towards the end of the laſt century, 


to a new conſtruction of the bore of cannon, by making a cavity 


in the form of a ſphere a liitle flatted. The chuck hole being 
placed pretty near the middle of this cavity, which was larger than 


any other part of the bore, fired a greater quantity of powder at 


the ſame time than if the bore had been uniform; and the powder 
finding itſelf as it were bound up, and confined in this cavity, act- 


ed upon the bullet with more force and impetuolity than in the 
common pieces. 

The deſign of this contrivance was, to throw a bullet from a 
piece ae lighter, and more eaſy of carriage than others, with 
the ſame degree of force as from thoſe before uſed. Experience 
proved, that the conſtruction of theſe pieces anſwered the end 
| propoſed ; for, tho much ſhorter than other cannon, and charged 
with a leſs quantity of powder, they produced the ſame effect, 
3 | i But 
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But as it was difficult to clean the chamber after the piece had been 


fired, there frequently remained ſome ſparks behind; fo that, 


when it was neceſſary to fire the pieces as faſt as poſſible, 
many cannoneers had their arms ſhot off as they were charging 


them; and beſides, as the powder, before it forced itſelf out of 
the chamber, preſs'd on all ſides with ſo great violence and impe- 


tuoſity, in a very little time the carriages were broken to pieces, and 
render'd unſerviceable ; and, by a frequent repetition of this violent 
agitation, the piece acquired a very conliderable recoil, and the di- 
rection of the bullet became uncertain.” For theſe reaſons this con- 
trivance was entirely laid aſide, and the greateſt part of theſe pieces 
found in the arſenals and fortifications were re- caſt, ſo that the can- 


non now uſed have a bore of the ſame diameter in all parts. See 


the figure of a pounder of this invention in Pl. IV. 
Fig. 1. 


That part of the bore of the cannon, which receives the pow- 


der it is charged with, is called the chamber; and therefore the | 
pieces with ſpherical or oblong cavities, were called ſpherical cham- 


ber pieces, and thoſe uſed before and ſince that invention, are 4 


cylindrical chamber pieces. 


We have already ſaid that the bore of cannon is in every part 
of equal diameters, but it muſt be obſerved, that this is not ſtrictly 


true at preſent, except in 12, 8, and 4 pounders; for in 24 and 


16 pounders, there is made at the bottom of the bore a little cy- 


lindrical chamber a 6, which holds about 2 ounces of powder. 
In a 24 pounder this little chamber is one inch and an half diame- 
ter, and two inches and an half in depth; and in a 16 pounder it 
is one inch diameter, and one inch 10 lines in depth. The pipe 
of the touch-hole comes into this little chamber at about ꝙ lines 


from its inmoſt receſs in 24 pounders, and at about 8 in 16 


pounders. | The 
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5 ARTILLERY. 
The defign of theſe chambers .is, to preſerve the tonch-hole, by 
preventing the powder the cannon is charged with, from having an 


immediate effect on its pipe; pieces that are leſs than 16 pounders 
have not this chamber, | 


19 


Figure 2, in plate IV. Wen a 24 pounder divided longi- Pr. IV. 
todinally, and ſhows the little chamber juſt mentioned 4 8. of Fig. 2. 


which g. 3, in pl. I. exhibits the plan. 


Fig. 3, in pl. IV. is the ſection of a 12 — in which it Fig 3. 


may be obſerv d this chamber is wanting. 

An author, who has lately written a treatiſe of artillery (2), which 
has receiv'd the recommendation of the royal academy of ſciences, 
at the ſame time that he commends theſe little chambers for pre- 


ſerving the touch-hole, fears they may be liable to great inconve- 
niences on account of their not being eaſily ſpunged. But nothing 


appears more eaſy than to remove this inconvenience; for there needs 


only to add to the common maulkin, or ſpunge, a little roll, about 
the ſame length and diameter with theſe chambers. They might. 


even be ſpunged with the common ſpunge, which will clean the 
entrance and part of the cavity of theſe little chambers, which is 
ſufficient, becauſe by its diſpoſition it is not ſo apt to retain any 
ſparks of fire as the ſpherical chambers, theſe being - narrower at 


their opening into the bore of the piece than in the middle, and 


therefore the metal next the opening may eaſily ſtop and 


retain ſome little particles of fire in the ſpherical concave ; but our 


new little chambers, which form a ſmall canal entirely uniform 


and cylindrical, are not liable to produce the ſame accidents, 


The adoption of this little chamber into its artillery by France 
IS A further proof of its excellence ; for it may be preſumed we 


D 2 IN ſhould 


1 
(2) A new Treatiſe f the Mechaniſm a. to the king of Sardinia, Print- 
of Artillery; by M. Dulacg, captain 2 ed at Paris. 


. 
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— | ſhould not have adopted it, without knowing its advantage by 

_ 4 experience, which in theſe matters ought to over-rule all theoretical. 

_ concluſions. 

The extremity of the bore, next the breech, is in all pieces 

| rounded by an arch, the radius of which is about- the 4th of the 

= caliber of the bore. This rounding renders it more eaſily and 

more perfectly ſpunged ; it alſo augments the ſtrength of the me- 

tal towards the breech and touch-hole. In 12 pounders the pipe of 

the touch-hole enters the bore at 8 lines from the bottom, in 8 
pounders at 7 lines, and in 4 pounders at 6. 


Srcr. IX. Of the manner of pointing Cannon. 


* O direct or point cannon towards the place you would ſtrike 

& with the bullet, the breech muſt be raiſed by means of a 
wedge, or coin o, which is placed under it on the bed of the car- 
riage, and is called the aiming wedge. 

This wedge, by being driven under the breech, raiſes it up, and 
en the mouth, which is therefore to be done till the piece 
lies in the direction deſired. When the piece is to be aimed from 
any conſiderable height to a place much beneath it, two or three 
of theſe wedges are made uſe of, laid one on another. 

. | Cannon being heavier toward the breech than mouth, and ala 
ing in ſhape a kind of fruſtum of a cone, a line ſuppoſed to paſs 
from end to end thro' the middle of the bore, as @ h, will not 
be parallel to the upper part of the piece cg; therefore if a piece 

; be levelled by a continuation of the line c g, the bullet, inſtead of 
paſting in that direction to d, will go to ô the continuation of the line 
a h ; that is, it will go higher than the point to which it was levelled. 


W 


To remove this inconveniency, there muſt be placed on the chace, 


near 
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near the muzzle; a piece of wood x, concave on one fide, that it 


may anſwer the convexity of the cannon, ſo as to lie firm, its top 
being juſt as high above the piece, as the metal is thicker at the 
breech than at the mouth. This is called % feght-prece, and 
ſerves, by guiding the eye, to diſcharge the bullet in the direction 
deſired. By its help the line of fight becomes parallel to the line 


ſuppoſed to paſs through the middle of the bore, that is, parallel 
to the line the bullet ought to deſcribe, ſuppoſing it to move in a 


rizht line. So that levelling the upper part of the breech, and the 
upper part of the ſight, with a given point, the bullet diſcharged 
in that direction will be carried towards that point, only lower juſt 
the ſemidiameter of the cannon at its breech. Therefore, if a 
piece be levelled to a point half the diameter of the breech high- 


er, the bullet will ſtrike preciſely the point intended to be hit. 


But this muſt be underſtood excluſive of all the accidents that may, 
and that 1 in practice actually do, * the direction of the bullet. 


Ser. X. Of the different Ranges f Cannon. 


T has been ſaid above, that the bullet is ſuppoſed in its paſſage 
to deſcribe a right line, but, ſtrictly ſpeaking, it does not, be- 


cauſe its weight inclines it to the earth every inſtant of its motion. 
But as at the time of its firſt coming out of the piece its motion 


is very rapid, the weight does not ſenſibly affect it“ in the firſt 


inſtants of its motion; ſo that the line it then deſcribes is appa- 


rently ſtraight, and the extent of this line is called the Point blank 


range 


* A celebrated Italian author, ſpeak- ſurface of the ſea; which, though it ap- 
ing of the tract deſcribed by the flight pears to be a plain when partially conſi- 
of bullets, compares what is called their dered, is undoubtedly incurvated round 
point blank range, and falſly thought to the centre of the earth. 
be a right line by many authors, to the 


21 


= 
its ty e ee: n — 0 9. * x #5 9%" . I  -tb . A 


22 


A'TREATISE of 


range of the piece. This range may be defined, he extent of - 
the apparent right line deſcribed by à bullet d; charged from à can- 


non. This point blank range is much leſs than the greateſt range, 
or random ſhot, of the piece; but che cannon cannot be levelled, 
or, as it is generally expreſſed, pointed, at an object intended to be 


hit, if that obje& is not within the diſtance of the point blank 


range : for beyond that the ſtroke is very uncertain. 

Thus cannon have two different ſhots ; the firft cio _ 
point blank ſhot, juſt above deſcribed ; the ſecond, their Fun- 
dom ſhot. A piece is faid to fire at random ſhot, when the breech 


reſts upon the bed of the carriage, and makes pretty near an an- 


gle of 45 degrees with the horizon. In this ſituation of the piece 
the bullet falls at the greateſt poſſible diſtance the force it is thrown 
out with can carry it to; but as in this caſe it cannot be directed 
to any determinate object, a piece is never fired thus, but at a com- 
pany of men, or a place where it cannot fail of doing miſchief to 
the perſons poſted in it when it falls. 

Two experiments have been made to examine and aſcertain the 
ranges of different pieces of cannon, the reſult of which is, that 


their point-blank ſhot is about 300 fathom. 


M. Sr Remy, in his Memoirs, mentions ſeveral experiments made 
by M. Du Metz, lieutenant general of the king's forces, and lieu- 


tenant of the artillery in Flanders, by which, the pieces being 


fired at random ſhot, and charged with two thirds of . of the 
weight of the bullet, it appeared 
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With what care ſoever theſe experiments are made, ſo many dif- 
ferent things concur to augment or. diminiſh the diſtance of the 
ſhot, that this account cannot be abſolutely depended upon, but 
ſhould only be regarded as giving pretty nearly the extent of the 
ſhot. 5 


Sect. XI. Of the Ricochet*, or rolling and bounding ſhot. 


Eſides the two forts of ſhot. juſt mentioned, there is the Rico- 

' chet, invented by monſieur the a de Vauban,' and uſet 

by him in 1697 at the fiege of Aeth. | 
To fire a piece by way of the Als is only to charge the 


_ cannon with no more powder than is ſufficient to carry the bullet 


along the face of the works attacked. The bullet diſcharged in 
this manner goes rolling and bounding, killing and maiming all it 
meets in its courſe, and creates much more diſorder by going thus 
ſlowly along, than it could if thrown from the piece with great 

violence and ſpeed. 


The quantity of powder neceſſary for the ache i is not known 


but by trying different quantities till the right is hit upon, which 


being found they continue to fire the piece with that charge. 


* Ricoche ſignifies duck and hate. ſtone thrown almoſt horizontally into 
a name given to the bounding of a flat the water. 


SecT. XII. Of the quantity of Powder neceſſary for the 
2 charging CANNO „ 


T was the opinion of engineers, formerly, that by charging the 
pieces high, the bullet was thrown to a greater diſtance ; and 


it was their cuſtom to charge them with two thirds, or even the 


whole, 
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whole,weight of the bullet, in order to impel it with the greater velo- 


City,as appears by the authors who have heretofore written on the ſub- 
ject, But it has been diſcovered ſince, at leaſt i in France, that the 


half, or one third, of the weight of its bullet is the fitteſt charge 


for the piece. 

If the whole quantity of powder with which cannon is cherged 
could take fire at the ſame inſtant, it is apparent that the greater 
the quantity the greater the velocity communicated to the bullet; 
but tho' the time of its inflammation is very ſhort, it may yet be 
conceived as divided into many inſtants. The firſt inſtant the pow- 
der begins to dilate and impel the bullet before it; and if it has 
force enough to expel it from the piece before the 50 charge is 


inflamed, that part which is left to take fire afterwards wou'd ab- 


ſolutely produce no effect at all on the bullet. So that a charge 
of extraordinary force does not accelerate the velocity of the bullet; 


and hence it follows that the piece ought to be charged with no 


greater quantity of powder, than can take fire while the bullet is 
paſſing through the chace of the piece. This quantity may be de- 
termined by experiment; not however with great exactneſs, be- 


cauſe the force of the powder will conſiderably vary, the effects of 


which, although produced with an equal quantity of the fame 
powder, have frequently a very ſenſible difference ; -and for this 


reaſon experiments made on this occaſion ought to be regarded but 


as the means of knowing nearly the quantity of powder required. 
A cannon which ſhall be too ſhort, and another which ſhall be 

too long, will not either of them throw a bullet to the greateſt poſſi- 

ble diſtance ; a piece which will not give time for its whole charge 


of powder to take fire before it diſcharges the bullet, diſcharges 


it with only a part of the force of the powder; and in a cannon, 


the chace of which is too long, ſo that the bullet cannot paſs 


through 
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ARTTLULERY. 
through the vacant cylinder before the entire inflammation of the 
charge, the bullet will lok by its friction, and the reſiſtance of the 


air, part of the force it received from the powder, and ſo will not 


be thrown to the greateſt diſtance to which that quantity of pow- 
der would have carried it. And indeed, as M. Belidor has obſerved 


in his Courſe of Mathematics, experience has ſhown that the cul- 


verin of Nancy, which is longer than our pieces (it being near 22 
feet) does not carry ſo far as pieces of the common length; tho 
this is contrary to the vulgar opinion, which gives this piece a 


much greater range. 


Srcr, XIII. Of the manner of determining the 
Length of Cannon, with reſþe& to a given Charge of 
Powder ; - or rather when the Length of the Piece is gt- 
Ven, Fs to find the Quantity of Powder proper te 
give the Bullet its greateſ} poſſible Force. 


| the preciſe time of the whole charge of the powder's being fired 


could be known, as well as how far the ball will have moved in 
that time, it would be eaſy to determine the ' moſt advantageous 
length of a piece with reſpe& to a given charge. Though this 
knowledge labours under many difficulties, not only in eſtimating 
the action of the powder in the ſeveral inſtants of its taking fire, 
but alſo by the friction of the bullet in its paſſage through the chace 
of the piece, which in part diminiſhes the effect of the powder 


upon it, by the reſiſtance of the air at its coming out of the piece, 


Sc. yet the following is a very ſimple method of determining this 
length with an exactneſs ſufficient for practice. 

A very long piece muſt be provided, and fired under any given 
angle, with a given quantity of powder. Examine the range of 
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charge, by firing it ſucceſſively with different quantities, and ob- 
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the bullet in the firſt firing, which will be leſs than ordinary, be- 
cauſe the piece is longer than it ought to be; cut off two or three 
inches of the bore, and fire it a ſecond time ; continue. thus to dimi- 
niſh the length of the piece at every firing, ſo long as the range of the 
thot increaſes, and when you have a range leſs than the former, 
divide into two equal parts the piece laſt cut off, and ſubſtract that 
half from the length of the piece at the laſt firing but one, or add 
it to the length of the piece at the laſt firing, and you will have the 
length of a piece, proper to throw a bullet to the greateſt diſtance to 
which that charge will carry it, determined with a ſufficient degree of 
exactneſs. M. Bigot de Morogues propoſes this method, which had 
before been directed by M. Belidor in his courſe of mathematics. 
But at the ſame time he obſerves, that this experiment is ſubject to 
the inconveniency of having pieces too long to manage, and re- 
move from place to place, without great difficulty; he, therefore, 
thinks it better to prevent this inconvenience by adjuſting the charge 
to the length, rather than the length to the charge: And ſuppo- 
ſing the length of the oy aſcertained, as, for inſtance, that now 
fix'd by the ordinance juſt mentioned, it is eaſy to find the proper 


ſerving which carries. the bullet to the greateſt diſtance. 
In all theſe experiments eſpecial care muft be taken that the 
piece at every firing is exactly in the ſame ſituation, and charged 
with the ſame powder. 
Several experiments were made at La Pere, in the NE of Oc 
tober, 1739, to adjuſt in this manner the charge to the piece ; by 
which it appeared, 
That 24, 16, 12, and © 3 ought to be charged with 
no more than one third the weight of the bullet, and that with 
this charge they produced the greateſt effect of which they were 
capable, or rather that 24 pounders require for charge ꝙ pounds of 
f poder, 


ARTILLERY. 
powder, 16 pounders 6 pounds, 12 pounders 5 pounds, and 8 


pounders 3; larger charges than theſe not in the leaſt augment- 
ing the flight of the bullet. 

As to the 4 pounder, its proper charge has been found to be 2 
pound, that is, half the weight of its bullet. If this piece requires 
a ſtronger charge in proportion to its bullet than others, it is, ſays 
M. Belidor, becauſe it is longer than others in proportion to 
its bore. | 


ITT XIV. Of the uſe of the Wad, with which the 


Powder in a Piece is covered. 


T was examined, during the preceding experiments, whether 


the wad, or the ramming it down more or leſs, increaſed the 


flight of the ſhot ; and it appeared that the ſame quantity of pow- 
der, whether it was covered with a wad, rammed down as uſual, 
or not, always had very nearly the ſame effect on the ball; from 
_. whence it was concluded that a wad, bigger or leſs, or more or leſs 
rammed down, contributed not at all to the force of the piece. 
The wad is neceſſary to keep the charge of powder together in 
the piece, and incloſe it in the chamber, ſo as to prevent its dila- 
ting, when fired, around the ſides of the bullet by its vent, as it is 
paſſing through the bore, which would leſſen the action of the 
powder upon it; but as the wad cannot be faſtened to the ſides of 
the bore, the moment the powder takes fire, it is carried away 
with fo little reſiſtance, that it cannot in any degree retard the ef- 
fect of the rng or give time for the entire inflammation of 


—— — 


the charge. 


This reaſoning may be alſo apply'd to he wad that covers the 
bullet, which notwithſtanding is abſolutely neceſſary to prevent 
E 2 its 


Wo 


27 


A TREATISE of 


its rolling out when the piece is fired horizontally, or pointed 
downwards. 


Sker. XV. Of the Number of Times the ſame Cannon 
s:nay be fired ſucceſſively. 


6 bas E fame piece cannot be fired more than a certain number 
of times ſucceſſively, becauſe the metal, when grown very 
hot, 1s ſofter, and its refiſtance leſs, by which means the piece is 
frequently bent, and ſometimes burſt; the touch-hole alſo wi- 
dens, and grows 10 large, that, by aFording too much vent to 
the powder, its effect is greatly leſſened on the bullet; this, a- 
perture will even enlarge itſelf to ſuch a degree, that the whole 
force of the powder ſhall evacuate e by it, and res act at all up- 
on the bullet. 

It has been experienced, according to M. Sf Remy, that a 24 
pounder may be fired go, 100, or even 120 times in 24 hours, as 
is uſually done in fieges, which is 5 times an hour ; but great care 
muſt be taken to cool, or refreſh the piece, after firing 10 or 12 
times. This is done by dipping the maulkin into water, and paſ- 
ſing it ſeveral times up and down the bore of the piece. 

When a piece has been fired many times ſucceſſively as faſt as it 
could be charged, and the metal is perceived to grow hot, the 

charge ſhould be diminiſhed, becauſe, as has been before obſerved, 
the metal at this time is capable of leſs reſiſtance, and may there- 
fore be damaged by the ufual charge. 

It may not be. amiſs to obſerve here, that the range of cannon 
is greater in the morning, and at night, than at noon ; and in cold 
than in hot weather. The reaſon is, that at theſe times the air be- 
ing leſs heated, gives leſs way to the dilatation of the powder, 

Which 
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which being by this means as it were confined to a leſs _ of : 


action, muſt in proportion have a ſtronger effect. 
Many experiments at the academy of La Fere have "OY 
ſtrated the truth of this extraordinary circumſtance, and are recit- 
ed by M. Belidor in his Bombardier Francois, and by M. Bigot de 2 
Morogues in his book De Lapplicati ou des forces centrales aux effets 


de Ia poudre a Canon. 


= Szcr. XVI. Of the Method taken to remedy the Widening 
| of the Touch-hole, or, which is the ſame thing, to put 
in a new Piece of Metal. 


T has been obſerved that, for a cannon to have its total effect, 
the touch-hole muſt not be too, large. When through often fi- 
ring this inconveniency happens, what is called an engraftment is 
put in. This is done by pouring a quantity of new metal into the 
touch-hole, ſufficient to fill it up entirely ; firſt making the piece ve- 
ry hot, that the new metal, as it runs in, may the more perfectly 
unite with the old. When the piece is cooled, a new touch-hole 
is drilled in the place of the old one. That this new metal, as it 
runs into the touch-hole, may not go thro” into the bore, the piece 
is filled with ſand, wh rammed down, about as high as the 
handles. | 
As it is very difficult to make the new natal, poured into the 
touch-hole, unite perfectly with the metal of the piece, the Cheva- 
valier de St Julien, in his book De la forge de Vulcain, propoſes that 
the touch-hole be enlarged two inches quite through to the bore as 
uſual, and that there be made about this aperture, at three or four 
inches diſtance, four holes in four different places, in an oblique 
direction, ſo as to meet and terminate about the middle of the 
touch- 


- 
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touch-hole, between the outer and inner fide of the metal ; theſe 
holes muſt each of them be one inch in diameter at leaſt, There 
mult then be procured an inſtrument of wood, not unlike a ram- 
mer, which muſt exactly fit the bore of the piece; upon the head 
of this kind of rammer a hole muſt be made halt an inch deep, 
cut circularly, and ſo that the bottom of it may give a ſuperficial 
convex parallel to that of the outſide ; this muſt be lined with iron 
of a convex form, one or two lines thick ; after this 5 or 600 
weight of metal muſt be melted, the cannon well heated, and 
this rammer introduced into the bore ; the hole at the end of it 
muſt exactly anſwer that of the touch-hole, and be placed exactly 
under it, the cannon being ſo placed as that the touch-hole may 
be exactly perpendicular to the horizon; the metal muſt be run 
into all the holes above directed to be pierced ; after theſe are filled, 


and the piece is cool, the touch-hole will be found perfectly cloſed 


up, and capable to reſiſt the utmoſt effort of any quantity of pow- 
der, the cannon may afterwards be charged with, as evidently ap- 
pears from the nature of this contrivance. But to get out the 
rammer is now the queſtion ;. in order to effect this, precaution 
mult be taken that it be made in two pieces, and then the under 
one being firſt drawn out, the other will eafily follow. The new 
touch-hole is then pierced -as uſual, with an inſtrument called a 
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Drill, which is the reaſon this operation is called indifferently 


Drilling, or boring a touch-hole, 

Different inventions have been from time to time propoſed, to 
leſſen the action of the powder on the pipe of the touch-hole ; 
but as they were all attended with inconveniences, the ancient 


manner 1s {till preſerved, which is, to begin to bore the touch-hole | 4 


on that part of the cannon which nearly correſponds with the end 
of the bore, and to continue it in an oblique direction till it comes 


into 


n 


A 
into the bore at ſome lines diſtance from its extremity, as has 
been ſaid above. 

Figures 2 and 3 in Plate IV. ſhow the diſpoſition of the pipe 
of the touch-hole c a. It is bored in the middle of a piece of {ine 
copper of the figure of the fruſtum of a cone inverted. 

The figures above it ſhow this piece of copper, which is diſtin- 
guiſhed from the metal of the piece, by being ſhadow'd or hach'd 
in a particular manner. This piece of metal contributes to pre- 
ſerve the touch- hole, by reſiſting the effect of the powder more 
forcibly than the metal of which the cannon is made. 


SECT. XVII. 0 Id FY Manner of nailing up Cannon, 
or fopping the Touch-hole, fo as to render the Piece 


wnſerviceable. 


HE N circumſtances make it neceſſary to abandon can- 
non to the enemy, or the enemy's cannon are ſeized, and 
it is not however poſſible to take them away, it is proper to 


nail them up, in order to render them uſeleſs. 


To nail up cannon, 1s forcibly to drive, with an heavy hammer, 
a large ſteel nail into the touch-hole ; when it is thus driven as far 
as it will go, they ſtrike it with the hammer on one fide, fo as to 


break it off cloſe to the piece, that no part of it may remain to be 


taken hold of, in order to draw it out. Cannon nailed up are ab- 
ſolutely uſeleſs, and a new touch-hole muſt be bored, or the piece 


new caſt, ; 

The firſt perſon who nailed up cannon, according to the Cheva- 
lier de Ville, was one Gaſpar Vimercatus of Bremen, who nail'd up 
the artillery of S7g:/mond Malateſta. 

The fame author en, (inſtead of nails) to ſtop the touch- 

hole 
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hole with ſmall flints, or river pebbles, about the ſize of peas ; 


and he inſiſts that by filling up the touch-hole with theſe, well 
beat in, the piece will be more effectually nail'd up than in the 
common way, 

Sometimes a cannon which has been nail'd up may again be 
rendered ſerviceable, without piercing a new touch-hole, by blow- 
ing out the nail which has been driven in to ſtop it up. 

For this purpoſe the piece muſt be charged very high, and the 
charge covered with a-tompion, prefſed very tight into the piece, 


which is fired by means of a match rubbed over with the com- 


poſition of a fuſe, which communicates with the charge, and 
comes out at the mouth of the piece. The charge of powder 
taking fire ſometimes makes an effort on the nail in the touch-hole, 


ſufficient to drive it out, eſpecially if it be not clenched on the in- 


fide (It is clenched, when time permits, by bending or turning back 


the point with a rammer introduced into the bore for that purpoſe). 


When the powder does not blow out the nail, a new piece of me- 
tal muſt be inſerted, and a new touch-hole bored, to render the 
piece again ſerviceable. 


Beſides nailing up, another method has been found of rendering a 


piece of cannon unſerviceable, which is, by forcing into it a bullet 


of a larger _ than that proper to the piece. The nailing up 
is remedied in the manner juſt mentioned, but no expedient has 
been yet found to render cannon again ſerviceable after a bullet 
has been driven into them, they muſt abſolutely be re-caſt, This 


laſt expedient 1 is on this account a to the firſt, but then it 
is not done in ſo ſhort a time. 


SECT, 
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f Sgr. XVIII. Of red-hot Bullets. 


W* EN a town is intended to be fired, or magazines of pow- 
der battered,the cannon are charged with red bullets, that is, 
bullets made red-hot upon an iron grate contrived for that purpoſe, 
and put into the cannon with tongs, letting them fall immediately 
on the wadding or turf that covers the powder, and then inſtantly 
firing the piece, that the bullet itſelf may not kindle the powder, 
which would much leſſen its force. To fire a red-hot bullet it is ne- 
ceſſary the breech of the cannon ſhould reſt on the bed of the car- 
riage, becauſe in a horizontal or inclining fituation the bullet might 
rowl in the chace of the piece, and even fall out ; for it cannot be ſe- 
cured in its place by ramming upon it a wadding of hay or turf, as 
other bullets are, for fear it ſhould fire the powder during the o- 
peration, Red-hot bullets are ſeldom fired but from 8 or 4 
pounders, becauſe the getting heavier bullets into the piece would 
be attended with too much difficulty and trouble. 


Red-hot bullets are alſo uſed to be fired at ſhips, becauſe thy 


may enter the powder-room, and blow up the veſſel. 


8 ECT. XIX. Of Gargouges and Cartouches. 


U ON emergencies, when it is neceſſary to fire the piece as 
faſt as poſſible, inſtruments are uſed, called gargouges, and 
cartouches. 

The gargouge is a cylindrical roll, of the ſame diameter as the 
bore of the piece, filled with powder to the height of about 3 ſemi- 
diameters, or as far as is judged neceſſary to diſcharge the bullet; 
this is properly the charge of powder for the piece, incloſed in a 
kind of caſe of linen, paper, or parchment. 
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a a picker through the touch-hole, then primes and fires the piece. 


ter the piece has received part of its charge, the bullet is put 
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The Cartouche is alſo a kind of caſe, or roll (as the gargouge) 
which holds the bullets, leaden balls, nails, and old iron, Ge. 
with which the piece is to be charged ; this is made of linen. 
or tin. | 
Sometimes the gargouge- and cartouch are joined together, and 
the compound reſulting from thence is indefinitely called the Car- 
teuche. The manner of uſing theſe, is only conveying them to the 
bottom of the piece, after which the cannoneer pierces them with 


It is evident that firing with cartouches can only be uſed with re- 
ſpect to objects that be near, becauſe the lead, old iron, &c. conti- 
nued in the cartouche, being in ſeparate and ſmall pieces, have not 

ſolidity enough to be thrown ſo far as a fmall bullet. 

A bullet may be uſed with the gargouge, and in that caſe, af= 


in upon it, as in common charges. The cartouche alſo may be uſed 
without the gargouge ; and in that caſe the charge of powder is. 
rammed down as uſual, and upon the wad that covers it is put the 
lead, iron, and whatever elſe makes up the cartouche. 


All cannon which are fired, charged after any of theſe methods, 
are generally ſaid to be fired with cartouche, and have a much 
greater effect than when charged with a bullet only, becauſe the 
ſhot, nails, &c. diſperſing as they go out of the piece, may in the 
fame inſtant do execution in many ditferent places. 

Cartouches of linen and paper are very dangerous, becauſe apt 
to leave ſome little ſhreds on fire behind them in the piece, which 
{mall ſparks are ſufficient to fire the next cartouche that is put in, 
and this cannot fail to produce melancholy accidents ; thoſe of 
parchment are better, becauſe they leave no fire behind them, The 

| — ill 
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ill conſequences of the former are prevented by ſpunging the piece, 
after every firing, with the maulkin dipped in water. 


The 24 and 16 pounders, which at the bottom of the bore have 


the ſmall chambers already mentioned, are neither fit to be fired 
with cartouch, nor deſigned for it, the common cannon only being 
uſed for this purpoſe. The others are rather employed to deſtroy 
the works and the fortifications of towns, than to fire upon parties 
of men; it would therefore be of very little uſe, if they were ca- 
pable K being fired with cartouches. 

There are alſo cartouches for the musket; theſe contain the en- 
tire charge, that is to ſay, the whole quantity of powder and ball 
theſe pieces are fired with. When the ſoldier makes uſe of theſe 
cartouches, he tears off that end of the cartouch which is to lie next 
to the touch-hole pan with his teeth, and having rammed it down 
to the bottom of the barrel of the musket, he has nothing to do but 
to prime, and he is ready to fire. Theſe cartouches are common- 
ly uſed in engagements, to ſhorten the time in charging. 

Beſides bullets and cartouche ſhot,with which it has already been 
| faid cannon are charged, two bullets chained together are ſome- 
times made uſe of. Theſe are principally uſed at fea, becauſe bet- 
ter fitted to break the maſts and rigging than ſingle balls, and are 
called chain-ſhot. Double-headed bullets, or bar-ſhot, have been 


alſo ſometimes introduced in the ſea ſervice : Theſe are bullets cut 


into two equal parts, and joined together by a ſmall kind of iron 
bar ; the middle is filled with a compoſition, and the whole cover- 
ed with linen dipped in brimſt.:ne ; the cannon in firing fires alſo 
the combuſtibles, or compoſition of this bullet, which ſets fire to 
the fails of the veſſel. One of the heads of this bullet has an hole 
F 2 Bed fb to 


* Our method is firſt to bite off = of the powder contained in \ it, and then 
end of the cartouche, and prime with part charge the piece with the remainder. 
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to receive a fuze, which eee eee with the charge of the 
cannon ſets fire to the bullet. 


After the cannon the moſt conſiderable machine, or inſtrument, 
uſed at ſieges, is the mortar. 


Of the MORTAR. 


HE mortar is a ſort of cannon, made of the like metal, but 
much ſhorter, and wider, than the common cannon ; the 
kind of bullet, for the diſcharge of which this piece is ge- 
nerally uſed, is called a bomb. 

The name of mortar giyen to this piece ns perhaps, by ta- 
ken from its reſemblance to a common mortar, 

The bomb is a great hollow bullet, concave within, which is 
filled with powder, and by means of the mortar is diſcharged up- 
on the place intended to be deſtroyed. Theſe bombs produce two 
effects, viz. that of ruining the moſt ſubſtantial buildings by their 
weight, and that of creating great diſorder by their ſplinters; for 
| when the powder they are charged with takes fire, its effort breaks 
or burſts the bomb, and explodes the ſplinters on _ ſide with 
great violence. 

The uſe of mortars is very ancient; M. Blondell thinks they 
have been uſed-as long as any other cannon, but is of opinion they 
were then employed only in throwing ſtones, and red-hot bullets ; 
he thinks too that the firſt bombs were thrown in 1588 at the 
ſiege of Wachtendonck, a town in the dutchy of Gueldres. But be 


this 
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this as it may, they were not uſed in our army till the firſt ſiege of f 
La Motte in 1634. Lewis the 13th ſent for Mr Maltus, an Engliſb 
engineer, from Holland, who made uſe of bombs in ſeveral ſieges 

with ſucceſs, and was killed at that of Gravelines in 1658. He 

had remarked, ſays M. Blondell, a poſt where he deſigned to force 

the trenches in the night, and being deſirous to ſhow the place to 

the general officer, he leaped into the trenches to reconnoitre the 
ſituation ; the general officer did the like after him, but not hav- 

ing well reconnoitred the place, he deſired Maltus to jump in a 
ſecond time, to remark it with more exactneſs; Maltus conſented, 

and leaping received in the air a musket ſhot in his head, which 

made it ſaid jeſtingly in the army, that he was kill'd flying. 

| The aperture / of the mortar is called its mouth, the oppoſite part Pr. V. 
a, its breech; 5 is its touch-hole, which correſponds to the inner hs 
bottom, or the place that receives its charge of powder ; this place 

is called the chamber of the mortar ; the two prominences oc are 
its trunnions, or the parts by which it is ſupported on its carriage; 4 

is the aſtragal of the touch-hole, e the firſt renfort, / the platband 

of the renfort, with the handle by which the mortar is ſuſpended 

and managed, and its mouldings ; ꝗ is the chace, H the neck aſtragal, 

i the firſt collar or neck, & the rim or moulding of the muzzle ; 

the concave part of the piece, from the mouth to the mouldings of 

the platband, is called the bore of the mortar, and the chamber is 

the reſt of the cavity quite to the breech, 5 


Sor. II. Of the Carriage of the Mortar. 


HE mortar is placed upon a carriage, to facilitate the uſing it; 

the deſign of the carriage is to hold the mortar firmly in the 
ſituation it is put into, ſo that che exploſion of the powder it is 
charged 


WE 
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charged with may not alter its direction. The carriage of the mor- 
tar has no wheels; for a mortar is not, as the cannon, removed 
from place to place on its carriage. Several forts of carriages for 
mortars have been contrived ; ſome have been made of iron, and 
ſome of braſs; but we ſhall here treat of none but thoſe common- 
ly uſed, which are compoſed of two pieces of wood, more or leſs 
long and ſtrong, according to the ſize of the mortar ; theſe, as in 


cannon, are called chze&s, and joined by very thick tranſoms. In 


the middle of the upper fide of the cheeks are two ſemicircular 


notches, to receive the trunnions; over each of theſe is placed a 


very ſtrong band of iron, called the upper band, the middle of 
which is bent in a ſemicircle, to embrace the trunnions, and, keep 
them faſt to the cheeks of the carriage. The inward part of each 
notch, or hollow, is lined alſo with the like iron band, called from 
its ſituation the under band; theſe bands are made faſt to the cheeks, 
by long iron pins of great ſtrength ; the upper band is ſometimes 
faſtened to the checks by another band of iron, that covers each of 


its extremities. The cheeks are ſtrengthened before and behind 


with round bars of iron, which croſs them from fide to ſide, and 
ſerve to unite more firmly one part to the other, and bind the 
cheeks faſt to the tranſoms ; theſe are called pins. On the front 
of the cheeks, or carriage, are four iron pegs, or pins, ſet up per- 


pendicularly ; between theſe is placed a piece of wood, on which ” 


reſts the belly of the mortar, or that part of it which contains its 
chamber. This piece of wood ſerves to ſupport the mortar while 
it is fired, and is called the p://ow. Inſtead of the iron pegs, it is 
ſometimes ſecured in a groove, made on purpoſe, towards the extre- 
mity of the cheeks. When the mortar is to be elevated, and its 
inclination on the pillow leflened, the aiming wedge is introduced 


between the mortar and its pillow, almoſt in the ſame manner as in 


pointing 
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— pegs — oe 
— — — 
— —  / — — — — 
7 —— 
4 OO ——— — 
7 „ 
— —_ . 
——— 
—— — 
1 _— 
1 
| 
+ 
—— 
— 
— — 
— — 
. == 
— 
— — 
——— — — 


pointing cannon. For the mortar mounted on its carriage ſee 


Plate V. * 3. Fig M | 


Szcr. III. Of the Po ſtion of a Mortar proper for fi- 
ring @ Bomb, and the line deſerited by the Bomb du- 


FT ing ts motion. 


8 one of the effects of the bomb reſults from its weight, it 1s: 
A never diſcharged i in the ſame manner as a ball from the can- 
non, that is, by directing or pointing the mortar at a certain object; 
but the mortar is a little inclined to the horizon, ſo that the bomb 
being thrown up obliquely, much in the fame direction as a ten- 
nis ball ſtruck by the racket, may fall upon the place intended; 
from whence it appears that a mortar has no point-blank range, or 
at leaſt that no- uſe is made of it. 

The mortar being fixed in a fituation - oblique to the 8 ſo 
as that the line @ c, which paſſes through the middle of it longitu- 
dinally, being continued, would make an angle 5 4 d, with the 
horizontal line a h, a bomb diſcharged in the direction of this con- 
tinued line wou'd deviate from it every inſtant of its motion by its 
weight, which inclines it towards the centre or ſuperficies of the 
earth, and by this means it would deſcribe a kind of curve line @ e 6, 5 
called by Geometricians a parabola.* 

Weight, or gravity, always operates equally on a a falling body; for 

as. 

* Our ingenious countryman, Mr * and that by this means all their determi- 
bins, by ſome very critical experiments, nations about the flight of ſhot, diſchar- 
has demonſtrated that the modern wri- ged with conſiderable degrees of celerity, 
ters in the art of gunnery have been very are erroneous. See his Principles of the 
much deceived in ſuppoſing the reſiſtance Art of Gunnery. But notwithſtanding 
of the air to be inconſiderable, and thence this obſervation, experienced gunners af 


aſſerting that the tract of ſhot and ſhells ſert that their own principles are ſufficient 
of all kinds is in the curve of a parabola; for practice, 
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as it always ſubſiſts in an an equal degree, it muſt alſo always act 
with equal force, or, which is the ſame thing, produce always the 
ſame effect in the ſame time. So, if in the firſt inſtant of falling it 
communicates to a body a certain force capable of moving it a cer- 


tain ſpace, in every following inſtant it muſt communicate a force | 
ſufficient to move it the like ſpace, and by this means the velocity 


of a falling body is every moment accelerated ; for if it has one de- 
oree the firſt inſtant, it will have two the ſecond, three the third, 
and ſo on. From whence it follows, that it muſt move different 


ſpaces every inſtant, and by that means deſcribe the curve line 


juſt mentioned, 


The line @ b is called the extent of the range, or the amplitude 


of the parabola ; and the line @ d the line of projection, or direc- 
tion of the bomb. Pl. V. Fig. 3. 


SECT, IV. 07 the M. thod to be uſed, in order to throw | 


a Bomb upon a Place propoſed. 


6 He make a band fall on a given place, two things muſt be 
conſidered. 


_ Firſt, The inclination, or poſition, which ought to be given 


to the mortar ; and 


Secondly, The quantity of powder it ought to be charged with. 
We ſhall endeavour to give ſome idea of the manner of aſcer- 


taining both theſe particulars. 


Suppoling a mortar pointed vertically, and in this fituation a 


bomb to be fired, it will deſcribe a line nearly perpendicular to the 


ground on which the mortar is placed, I fay nearly, becauſe the 
mortar will always have ſome little motion, which will deſtroy the | 
exact perpendicularity of the line deſcribed by the bomb; but, 

| X ab- 
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abſtracted from this, a bomb diſcharged vertically, or perpendicular- 
ly, would fall again into the mortar. 5 

If the mortar be afterwards inclined more and more towards the 
horizon, the bomb will fall ſtill further and further diſtant from 
the mortar, till the direction of the piece makes an angle of 45 
degrees with the horizon ; the more the mortar is inclined beyond 
or below this angle, the more the range of the bomb will dimi- 
niſh ; all which is ſtrictly demonſtrated by geometry. But the fol- 
lowing is a very ſimple manner of conceiving it, without having 
recourſe to that ſcience. 


A bomb diſcharged in the direction of a line but little deviating | 


from a vertical one, or a line perpendicular to the horizon, will fall 
at a little diſtance from the place the mortar ſtands upon ; this re- 
quires no proof, A bomb thrown in the direction of a line, which 
makes a very acute angle with the horizon, will preſently come to 


the ground by its weight, and conſequently will not, any more 


than the other, fall at any conſiderable diſtance from the mortar. 
This premiſed, it is eaſy to conceive that for a bomb to fall at 
the greateſt diſtance from the mortar, it muſt be fired in the di- 
rection of a line at the greateſt poſſible diſtance, as well from a ver- 
tical as horizontal line, or line level with the ground ; this line is 
that which divides into two equal parts the angle form'd by the ver- 
tical and horizontal lines, which being a right angle, that is, an an- 
gle of go degrees, a bomb will be thrown to the greateſt poſlible 
diſtance in the direction of a line making an angle of 45 degrees. 
Above the angle of 45 degrees the range will diminiſh, becauſe 
the bomb approaches the vertical line, and under this angle it will 
likewiſe diminiſh, becauſe the bomb approaches the horizontal line. 


By this it appears, that there are two angles, according to which 


a mortar may be inclined, to cauſe the bomb to fall on the ſame 


G place: 
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place; theſe are the angles equally diſtant from the line which cuts 


the quadrant into two equal parts; ſo that if (for example) a mortar 


be levelled at an angle of 30 degrees, the bomb will fall at the 


ſame diſtance, as if it had been levelled in an angle of 60 de- 
grees, each of theſe angles being 15 degrees diſtant on this or that 


fide from the middle of the — that is, from the * of 
45 degrees. 


Knowing then that a mortar levelled i in an angle of 45 degrees 
throws the bomb to the oreateſt diſtance, in order to throw a bomb 
to a given diſtance with a given charge of powder, it muſt alſo be 
certainly known that this quantity of powder is ſufficient to com- 
municate to the bomb all the force it will have need of; and this 
is the ſecond thing to be conſidered. 

A bomb muſt be fired with the quantity of powder given, in an 
angle of 45 degrees, and the diſtance found by trigonometry, or o- 
therwiſe, from the place where the mortar ſtood ; ſo that where 
the bomb falls, if this diſtance is greater than, or equal to the di- 


ſtance propoſed, the quantity of powder with which the mortar was 


charged will be ſufficient ; if leſs, the quantity of powder muſt be 
increaſed ; and when after ſome trials the proper charge 1s found, 


the mortar muſt be charged with that _ and the bomb will 


fall at the place intended, 

After this the mortar muſt be fixed at ſuch a degree of inclina- 
tion as is thought proper, and in this ſituation it muſt be fired, 
and the place where the bomb falls obſerved ; if the piece was 
levelled below 45 degrees, and the bomb does not fall fo far diſtant 
as defired, the piece muſt be a little raiſed ; if, on the contrary, 
it falls too far off, it muſt be a little more inclined ; and by theſe 
eſſays the proper degree of inclination may be eaſily and ſpeedily 
found. 
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If the mortar is levelled above 4.5 degrees, it muſt be more in- 
clined, ſo as to make a more acute angle with the horizon, to in- 
creaſe the range of the bomb ; and, on the contrary, raiſed nearer 
a perpendicular, to diminiſh it ; all which are conſequences drawn 
from what has been {ſaid on this ſubject. 

When the inclination a mortar ought to have to throw a bomb 
to a given diſtance is found, it muſt be fixt in that direction; and 


the bombs fired with the quantity of powder, uſed in the eſſays 


or experiments juſt mentioned, will fall pretty near the place deſi- 
red; I fay pretty near, becouſe it is very difficult always to charge 
a mortar exactly in the ſame manner, and a great number of cir- 
cumſtances happen which alter the flight of the bomb. 
It muſt be obſerved, 
Firſt, that the greateſt diſtance, to which a bomb can be thrown 


with the ſtrongeſt charge, is little more than about 1800 or 2000 


fathom, 

Secondly, that though a mortar may be levelled, either ſo much 
above, or below, 45 degrees indifferently, to carry a bomb a giv- 
en diſtance, yet when any building is to be deſtroyed, it muſt be 
levelled above 45 degrees, becauſe the bomb riſing to a greater 
height when fired according to a greater angle, falls with greater 
force, and by conſequence will do more damage to the place on 
which it is thrown. But when a company of men are to be fired 


upon, the mortar muſt be levelled below 45 degrees, that the bomb 
may not have force enough to enter far into the ground, and that 


the ſplinters in the exploſion may do more execution. 

Thirdly, that what has been faid of the flight of bombs is ap- 
plicable alſo to cannon, the ball of which will go furtheſt when 
diſcharged in a direction neareſt an angle of 45 degrees. 
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SECT. V. Remark on the foregoing M. erh of *. 
ing Bombs. 


HE method of finding the inclination or "ofition of a mortar, 

as laid down above, is entirely mechanical; and the art of 
throwing bombs, which may be faid to be now arrived at its 
higheſt perfection, would yet be very imperfect and trifling, if there 
were no other methods of finding this direction. But there are rules 
for doing this with much greater exactneſs, and by which the fit- 
teſt direction of a mortar may be found at once, without makin g 


any previous eſſays. It is however true, that the exactneſs of the 


theory is ſcarce ever anſwered in practice. 

For although the theory gives rules for throwing a bomb with- 
out tryals upon a given place, yet experience does not always cor- 
reſpond with thoſe rules, by reaſon of an infinite number of acci- 
dents, which cannot altogether be prevented. But theſe rules are 
not therefore uſeleſs, they anſwer the end propoſed more ſpeedily, 
and they alſo furniſh principles and methods of perfecting practice. 


We ſhall not treat of thoſe rules in this diſcourſe, becauſe they are 
founded upon ſeveral geometrical propoſitions, which are unknown to 


the greateſt part of thoſe for whole uſe this work is intended, and 
they may be found in moſt treatiſes of geometry and mechanics, 


When bombs were firſt uſed, it was quite neceſſary to determine 


many things by eſſay, becauſe principles and a more exact method 


were wanting. But it muſt appear very ſingular, at the time when 
M. Blondell, maſter of the mathematics to the Dauphin, and field- 
marſhal and general of the king's forces, had compoſed an excel- 


lent treatiſe on the art of throwing bombs, that M. Sz Remy, who 
was not a ſtranger to that performance, ſhould ſtill apologize for eſſays. 
* It ſeems, ſays this author, alluding to the principles and theory 
of M. Blondell, that tis better ſteadily to follow thoſe who are in 
the 
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ARTILLERY: 
« the continual exerciſe of bombs, and who find by experience 
« their method to be good, becauſe experiments, and eſpecially thoſe 
e made with gun-powder, are always of more weight than the moſt 


ce learned obſervations.” | 

There is a wide difference between the ſentiments of the preſent 
day, and thoſe of the time of M. St? Remy, with reſpect to artillery. 
Practice has now all the attention which it merits, and at the ſame 
time the theory is not neglected ; and hence it is that practice 
is brought to great perfection, and, as we may preſume, will ſtill be 
rendered more perfect. To this improvement the artillery ſchools 
eſtabliſhed by the king will without doubt contribute ; theory and 
practice go there hand in hand, and receive mutual aſſiſtance from 
| each other. Nothing can exceed the order and eſtabliſhment of 
_ theſe ſchools, and every thing may be hoped from the ability and 
merit of the officers placed at the head of them, and from the 
knowledge which there is in general among the e of the 
artillery. 


Sx cr. VI. Of the di ferent Kinds f Mortars. 


Here are mortars of different ſizes, as there are cannon ; ſome 

have cylindrical chambers, which they call mortars of the 
old faſhion ; ſome have ſpherical chambers, others chambers in the 
ſhape of a pear ; theſe are in the new manner; and, laſtly, there 
are others with chambers ſhaped like the fruſtum of a cone. 

The mouths of mortars are from 6 to 18 inches diameter, the 
chambers are bigger or leſs according to the ſize of the piece, and 
they contain from 2 to 12, and even to 18 pounds of powder. In 
Plate VI. and VII. may be cen different mortars with their 
chambers. | 

The mortar @ is 4 feet 4 inches high, all its cavity is marked 
by a pricked line; the narroweſt part of this cavity, which lies 
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neareſt to the breech, is the chamber of this mortar, and is in the 


ſhape of a pear ; the mouth or aperture of this chamber begins at 
the moulding of the renfort, and is 5 inches and an half diameter; 
the chamber is 13 inches long, and 7 and an half diameter in the 
middle; it contains 12 pounds of powder. The trunnions of 
this piece are 32 inches from point to point, and 9 in diameter: the 
bomb it diſcharges is 17 inches 10 lines diameter, and its thickneſs, 
which is included in this diameter, is every where 2 inches, ex- 
cept the part on which it reſts in the piece, which is 10 lines 
thicker; it contains about 30 pounds of powder, and - it wes 
520 pounds when charged. 


The mortar þ has a ſpherical chamber, which contains 18 


pounds of powder ; the bore of this mortar is 12 inches and an 


half diameter at its mouth, and its length is 18 inches and an half; 
its chamber is 9 inches and 7 lines diameter, its aperture, or neck 
communicating with the upper cavity, or bore, 6 inches diameter, 


and 4 inches long ; the trunnions of this piece are from point to 


point 31 inches and an half, and 8. inches diameter, Its 


height is in all 3 foot 5 inches one third; the bomb it carries is 
I 1. inches diameter, it contains 15 1 of powder, and . 
about 130 pounds. 


Figure 4. Plate VI. is the ſection, or vrofile of another ſpheri- 


ally chamber'd mortar, the height of which is in the whole 3 foot 


2 inches, and the length of its trunnions from point to point, is 
30 inches, and their diameter is ſeven. 


This figure ſerves FREY to ſhow the little chamber c (3) of 
the 


(3) It may Allo ſerve to ſhow the divided into 3o equal parts, remembring 
thickneſs and dimenſion of every part that this length is 30 inches, the ſeveral 
of the mortar, if the length of the parts of which are uſed to meaſure thoſe 
trunnions @ b he taken for a ſcale, and of the mortar. 
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the depth at one inch, or thereabout, and two inches in diameter, 
which is made at the bottom of the bore of the mortar, much 
in the ſame manner as in the pieces of cannon called 24 and 16 
pounders ; the pipe of the touch-hole terminates in the bottom of 
this little chamber, and is bored in a piece of copper, as thoſe of 
cannon, in the ſhape of the fruſtum of a cone inverted. This me- 
tal is about an inch and an half diameter in its upper part, and 
two inches and an half at the bottom ; its uſe is the ſame as in 
cannon, to reſiſt the effort of the powder with greater force than 
the metal of the piece, and by conſequence preſerve the touch-hole. 

Fig. 1, and 2 in Plate VII. repreſent two other mortars. 


firſt e is a fide view of a cylindrically chambered mortar ; it 


throws a bomb of 11 inches and two thirds, its bore 1s 12 inches 
diameter at the mouth, and 18 deep, its chamber is ꝙ inches and 
an half long, and 5 inches and a quarter diameter, and contains 
6 pounds of powder ; the trunnions of this mortar are 28 inches 
long, and 8 in diameter, 

The ſecond figure F in the ſame Plate vn. is a b Gberically 
chambered mortar, which, as well as the preceding, throws a 
bomb of 11 inches two thirds. It is 12 inches and an half dia- 
meter at its opening or mouth, not including the thickneſs of the 
The depth of its bore is 18 inches, its chamber is 8 inches 
it contains 8 pounds of 
powder, 


metal. 
two thirds long, and ſeven in diameter; 


There is no ſcale on the plates where 
theſe mortars, and the greateſt part of 
the other figures referred to in this trea- 
tiſe are repreſented, becauſe they are 
formed by different ſcales; but as they 
are drawn in the exact proportion each 
part ought to bear to the others, any per- 
ſon deſirous of knowing theſe proporti- 
ons particularly, may take for a ſcale the 


length of the trunnion, or any other 
lines, of which the exact length may be 
found in this work, and divide it into 


the number of eee, inches, which 
, ought to be contained in it; and they 


will have by this means a ſcale for each 
2 or other piece, by which they 


may know with conſiderable exactnes 


the dimenſions of all their parts. 
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poder, its trunnions are thirty inches long from one end to the 
other, and ſeven inches diameter; the entire e of this piece is 


three feet. 
Fig. 5. Plate VII. repreſents a ſmall n mortar, uſed only for prov- 


ing powder. We ſhall give all the proportions of this piece, when 


we come to deſcribe the 3 of making that proof. 


Sect, VII. Remark upon the Chambers of M ortars, 


TH E ſpherical and pear-ſhaped chambers are eſteemed better 
- for mortars than the cylindrical, not having the ſame incon- 
veniency as in cannon, becauſe in mortars they are more eaſily 
cleaned. Theſe ſort of mortars are alſo more uſed, at preſent, than 
thoſe with cylindrical chambers, 


85 or. VIII. Of Bombs, and the 3 of Poder 


with which they owght 70 be charged. 


Hrrnxxro we : have woken of the bomb a as a ſort of 
bullet; it is now neceſſary to be more particular, that the 
reader may be more minutely acquainted with it. — 
The figures m and n may ſerve for this purpoſe. The firſt m: 
ſhews a bomb as it appears to the eye, the ſecond 7 repreſents it 
in ſection, or in profile, and conſequently ſhows its thickneſs ; the 
parts a and h of the bomb n are its handles, or the part by 


which it lifted up; F is the touch-hole, or aperture through 


which the powder is poured in to charge it. 

Experience ſhows: (as M. Belidor tells us, in bis — 
Francois) © that 15 pounds of powder ought to be put into a 
* bomb of 12 inches, which weighs when charged about 145 
i pounds: : that a bomb of 8 inches n. 4 pounds, weighing 

«© when 
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" en, charged about 40 pounds; that one of 6 inches. requires 
3 pounds, and weighs when charged a little more than 23 
* 1 And, laſtly, that 30 pounds of powder are required 
« for a bomb of 17 inches 10 lines diameter, which weighs, when 
« charged, about 520 pounds.“ 
But later experiments prove, that the ſame bombs, charged 
with a much leſs quantity of powder, will produce the ſame ef- 


fect. M. Belidor himſelf has reduced this quantity to 2 pounds 


and an half, or 3 pounds for a bomb 12 inches, and one pound 
for a bomb 'of 8. 

It is evident that the deſign of the powder, with which a 
bomb is charged, is to make it burſt, and that if it burſts with a 
quantity of powder leſs than it is commonly charged with, that 
quantity is ſufficient, and that all above it is abſolutely loſt. 

There is however one particular to be obſerved, which is, that 
when bombs are intended to fire the buildings on which they are 
thrown, the larger the charge, the better they ſucceed ; but on all 


other occaſions, the quantity of powder, more than ſufficient to burſt 


the bomb, cannot produce any advantageous effect. 


It appears by Figure n: 


49 


That the lower part of the bomb is Pr. VII. 


thickeſt, which is contriv'd that the bomb, being heavier on that Fig. 4+ 


ſide, may be ſure to fall upon it, and never upon the fuſe c d, of 
which we ſhall ſpeak preſently ; this heavy under part is called 
the breech of the bomb. The diameter of a bomb ought at 


leaſt to be 5 or 6 lines leſs than the bore of the mortar, from which 
it is to be diſcharged, 


8 SECT, 
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12 


made of linden, willow, or ſome other very dry wood, filled with 


on of the fuſes to the bombs, thoſe for bombs of 12 inches dia- 


When the fuſe is to be put into the bomb, care is taken to open 


A TREATISE 7 
StcT. IX. Of the Fuſes of Bombs. | 


H E fuſe of the bomb is repreſented by c d in Figure n. 


It is a kind of little fruſtum of a cone, concave within, 


a compoſition of the beſt powder, ſulphur and falt-petre. The 
bomb being charged, this fuſe is inſerted in the cavity through the 
touch-hole, and when fired, communicates the fire to the powder 
with which the bomb is charged; the wood of the fuſe, before it is 


charged, is called the Ampoulette. 
According to a regulation made in 1713, for r ſetding the proporti- 


meter ought to be 8 inches long, and 20 lines (or 12ths of an 
inch) diameter at the big end, 14 at the ſmall, and 5 in their ca- 
vity or bore, 

The fuſes for bombs are hind with great care, that We 
may prevent or ſtop their communicating the fire to the powder in 
the centre of the bomb; they are driven and fixt into the bomb, ſo 
that only about an ine and an half comes out beyond the 
touch-hole. 5 : 

Theſe fuſes are alſo FREED long before there is occaſion to uſe 
them ; and that the compoſition they are filled with may not fall 
out, or ſpoil by growing damp or wet, the two ends are covered 
with a compoſition, of tallow, mixt either with bees-wax or pitch. 


the little end, or cut it off ; as to the great end, it is never o- 
pened till the homb is in the mortar, and juſt going to be fired. 


SECT, 


ARTILLERY, 


Stor. X. Of the eve aſs: zo charge Mor- 
tur, and of the manner of charging them. 


1 * charge a mortar (as in char ging cannon) Ty inſtruments 
are neceſſary. 


The principal are, a rammer of the ſame diameter as the piece, 
to ram in and beat down the wadding and turf which cover the 


powder; an iron ſcraper, to clean the bore and chamber of the 


mortar, and a little ſpoon to clean more particularly the powder 
chamber; a wooden knife, of about a foot long, to force the 
earth cloſe in round the ſides of the bomb; there is need alſo of 
priming-irons, aiming wedges, and two lint-ſtocks. 
The officer who directs the charging of the mortar, having 
aſcertained the proper quantity of powder, cauſes it to be put in- 
to the chamber of the mortar, and then to be covered with a wad, 


well beat down with the rammer. Over theſe are put two or three 
ſhovel-fuls of earth, which are alſo well beat or rammed down; af- 


ter which the bomb is placed upon this earth, as near the middle of 
the mortar as poſſible, with the fuſe, or touch-hole, uppermott ; 
more earth is then put in, and preſſed down cloſe all round the 
bomb, with the wooden knife juſt mentioned, ſo as to keep the 
bomb firm in the ſituation it is placed in. All this being done, the 
officer points the mortar, that is, gives it the inclination neceſſary 
to carry the bomb to the place deſign' d. When the mortar is 
thus fixed, the fuſe is opened, the picker is allo paſſed into the 
touch-hole of the mortar to clear it, and it is then primed with 
the fineſt powder. This done, two ſoldiers, taking each one of 
the lint-ſtocks, the firſt lights the fuſe, and the other fires the 
mortar. 'The bomb, thrown out by the exploſion of the Pee 
1 IS 
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is carried to the place intended, and the fuſe, which ought to be 
exhauſted at the moment of the bomb's falling, ſets fire to the pow- 
der it is charged with; this, immediately, by its exploſion, burſts 


the bomb into ſplinters, which are thrown off circularly round the | ; 
point the bomb falls upon, and do conſiderable damage on every : 
ſide. 
| SECT. XI. Remark. . 1 
| „ F the fuſe ſets 800 to the bomb before it falls on the place in- i 
| tended, the bomb will burſt in the air, and may do as much 4 
j miſchief among thoſe who fired the mortar, as thoſe againſt whom 
ö it was diſcharged. To prevent this inconveniency, it is ſo con- 
1 trived, that the fuſe (the time of its burning out being pretty exact- 
| ly known) ſhall not fire the bomb till the moment of its fall on the 
place againſt which it is thrown, To effect this (as the fuſe will 


laſt at leaſt as long as the time the bomb is in going its greateſt 
poſſible range) when a bomb is thrown to a. great diſtance, the fuſe 
and the mortars are fired at the ſame times and when the bomb 


1 > 


| has not far to go, part of the fuſe is ſuffered | to burn out before the 
[ mortar is diſcharged, 


Scr. XII. Of the manner "4 Jeoelling, or pointing a 
M ortars or giving. it a proper agree Y Inclination. 


5 N | E ſhall now treat of the hid a mortar, the method of 
which is as follows. 


pr. VII. Let a be a mortar mounted on its carriage, which is to be le- 
yelled, ſo as to make (for inſtance) an angle of 50 degrees with the 
ho- 
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horizon. A quadrant d (4), divided into degrees, is placed on 
the mouth of the mortar, in ſuch manner as that the ſide of the 
quadrant e f ſhall be parallel to the bore of the piece. At the 
centre of this quadrant F a thread is faſtened, at the end of which 
hangs a plummit g; the mortar is to be raiſed till this thread Fg 
falls upon the 5oth degree of the quadrant, counting from the point 
d, and then the mortar will make an angle of 50 degrees with the 


horizon ; any other inclination may be given by the ſame means 


at pleaſure. | 

It is evident that the arch d g 1s the meaſure of the inclination 
of the mortar ; for if the mortar were parallel to the horizon, the 
thread F g would fall upon the ſide of the quadrant fd; now in 
proportion as the mortar is raiſed, the thread will deſcend towards c; 
therefore, Ge . | | 


SECT. XIII. Of Bombs fired by way of the Ricochet. 


IN treating on the firing of cannon, we obſerved, that Monſ. the 
marſhal de Vauban was the contriver of the ricochet, an inven- 
tion which may be ſaid to render the defences of the enemy uſe- 


leſs, and which has brought the attack of places to great perfection. 


But this has been almoſt wholly confined to cannon, unleſs the name 
ricochet be allowed to the bombs thrown with the obus or hawitzer, 
(a kind of mortar which will be treated of in its place) which ſtrict- 
ly correſponds in effect with the ricochet, ſince the uſe of them 
is to roll in ſhells among bodies of men, and there do great execution. 
But they do not appear to have been hitherto uſed in the attack 


(4) To point a mortar eaſily and ex- being placed, diametrically, upon the 
actly, a quadrant muſt be uſed, as it is mouth of the mortar, the line Fg will 
repreſented, Plate VIII. with a rule, ſhow at once the angle Fg, which the 
c b, parallel to the radius fd; this rule mortar makes with the horizon, 


$ 
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of places; ae governors of the {chvol of artillery at Strasburg, judging 


however that bombs fired by way of ricochet might be uſed againſt 
fortifications with gret advantage, made ſeveral experiments on the 
ſubject in 1723, which are related by. M. Belidor in his nm 
Frangois, from which the following account is extracted. 


o fire bombs ig ricochet, mortars of 8 inches diameter are made 


uſe of, mounted upon cannon carriages. The- batteries erected 
for this purpoſe are; . placed upon the continuation of the branches 
of the covefed way, Pecàuſe bombs there do ſo great execution, 


that it 1s ſcarce” poffible the troops. ſhould keep poſſeſſion of it. 


They break palifadoes, * bars, and intrenchments, which are made 
in the rentrant or entering place of arms, and create much more diſ- 


order than bullets; for they are not only bigger and heavier, but, 


after making many bounds, burſt where they ſtop, without enter- 


ing the ground, and their ſplinters are always fatal. Beſides, theſe 
mortars may be uſed with greater expedition than cannon; for 


there is nothing to do, but to put the powder into the chamber, 


the bomb upon it, and fire; and as this may be done in 3 or 4 mi- 


nutes, a battery of two mortars, uſed in this manner, will throw 
thirty, or forty, bombs in an hour. I leave any one to judge (adds 


M. Belidor) if a covered way was flanked by ſuch batteries, what 


garriſon could maintain their ground, what advantage the beſiegers 
would there have, in making a vigorous attack, and with how 


much facility they might advance their works. 


« As the bombs muſt be prevented from entering the ground when 
they fall, becauſe they would not then roll or bound, the mortars 
ought never to be pointed above 12 degrees ; but. any angle may 
be taken between 8 and 12, which is found moſt convenient, with 
reſpect to the charge the mortar is fired with, and the diſtance of 
the place where the bomb is intended to begin to bound, The 


ex pee 


*. 
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experiments made at Strasburg 1 may ſerve as rules on this hes, 


and are as follow. 5 XN . 
* battery Was erected 76 fathom Kom the galant angle of the 
covered: Way of the half moon of the polygon belbnging to this 


ſchool; a mortar, pointed at 9 degrees above the horizontal line, 


and ehirged: with three pan of a pound of powder, threw the 


bombs -upon the glacis- at 2, 4, 6, 8, fathom from the parapet of 


the covered way, where riſing. with & bourlg- they. went forward, | 
falling firſt in the branch between. the tw traverſes, and then | in 


the rentrant place of arms againſt +a*ſfmall intrenchment which 


5 * 


had been thrown up there on this .. 


The piece was afterwards pointed at 10 degrees, with the fine 
charge, and after 5 or 6 times fifing in this manner, it was obſer- 
ved that the bombs fell in the place of arms of the faillant angle, 
and there riſing with a bound, fell again, as in the former, in the 
branch between the two traverſes, and then into the rentrant 
place of arms. The mortar was at laſt pointed at 11 degrees, 
and till fired with the ſame charge; after diſcharging it 5 or 6 
times, it was obſerved that the bomb ſtill fell in the branch be- 


tween the two traverſes, and riſing, went from thence over the cover- 
ed way. From all this it was concluded, that the moſt advantage- 


ous manner of firing by way of ricochet is, when the mortar is ſo 
levelled that the bombs may fall on the crown of the covered way, 
or the ſaillant place of arms, by which means they never fail of pro- 
ducing conſiderable effects. 

« In order to try if the fuſe would not be extinguiſhed, cither by 
the fall of the-bomb, or its rolling in the ricochet, ſeveral were du= 


charged with the fuſe lighted, all which ſucceeded, the fuſe burn- 


ing till it was quite conſumed. 


CHAP, 


. A ˙— t- — A” 


Pr. E. 
Fig. 1, 


LY 


Of Pedreros, or Mortars for a 722 ging of 


Stones. 


ITHERTO we have. only treated on mortars uſed for 
throwing bombs; there are however others for the 
diſcharging ſtones. 

This mortar is repreſented by * 1. Plate IX. 

4 Are the trunnions. 8 

The muzzle, with the touch-hole upon the breech. 

c The renfort with its mouldings, 

d The belly. 

e The platband of the renfort of the 4 with its mouldings, 

# The rings, or renforts on the chace. 

g The rim. : 

The mouth. 

The handle. 


The bore of this piece is marked by the pricked lines from the 


rim to the bottom of the belly. 


The chamber, by the pricked line from the belly 4 to the touch- 
bole. 


The range of this piece, when charged with two pound and an 


half of powder, is not leſs than 1 50 fathoms. 


Its mouth is about 15 inches diameter, the depth of the bore. 


one foot 7 inches, and that of its chamber about 8 or 9 inches; 
this is ſhaped like the fruſtum of a cone, four inches diameter at 
the top, and 2 and an half at the bottom ; the length of its trun- 
nions is 20 inches, and their diameter 5 inches and an half; 
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touch-hole comes preciſely to the bottom of the chamber, and is 
bored in a piece of copper, as thoſe of cannon and mortars ; this 
piece weighs about 1000 pounds, 


SEC. II. Of the Carriage of the Pedrero. 


HE Pedrero is placed on a carriage like that of a mortar, but 
as the ſhock is not ſo great, the carriage need not be ſo ſtrong. 
The carriage of the Pedrero conſiſts only of one ſtrong piece of 
wood, about 5 foot long, 18 or 20 inches wide, and about 12 or 14 
thick. In the middle of this piece of wood is a groove, or intail, 
for the reception of the trunnions of the Pedrero ; on the ſides 
of the groove are two circular cramps or hold-faſts of iron, 
which bend over the trunnions, to keep the piece firm in its 
carriage ; on each fide of the carriage, two caſtors, or ſmall wheels, 


are let into the wood, by which the Carriage is moved backward 
and torward, 


sncr. III. O F the manner of charging the Pearero. 


HE Pedrero. is charged in the ſame manner as the mortar ; 
firſt a quantity of powder 1s put in, which ought to be ſafhi- 
cient to fill the chamber; this powder is covered with hay and 
earth, beat down with the rammer, upon which is placed a proper 
quantity of ſtones or pebbles. Some officers cauſe theſe ſtones to 
be incloſed in a basket made for that purpoſe, but this practice is 
not general. 
There have been ſome Pedreros made in ſuch a manner as to be 
Charged at the breech, but theſe are entirely diſuſed at preſent. 
The effect of the Pedrero is very conſiderable, and the ſhowers 
of ſtones thrown from it like hail do great execution, and create 


much diſorder, 


58 


ro give theſe duct & their utmoft effect, * ſhould nat be az 
babe .150 paces from the place where their contents ar intended to 


fall. Small bombs are ſometimes mixt among theſe pebbles, which 


Kill increaſe the effect. 


CHAP. V. 


07 GRENADOES. 


HE Grenado is a kind of little bomb, of the ſame diameter 
as a four-pound bullet, it weighs about two . and is 
charged with four or five ounces of powder. 

Grenadoes are thrown by the hand of the ſoldiers, called from 
hence Grenadiers; they have a touch-hole in the ſame manner hs 
a bomb, and a fuſe of the ſame compoſition. The ſoldier fires the 
fuſe with a match, and throws the grenado as he is directed; the 


powder in the grenado taking fire, burſts it into ſplinters, which 


kill or maim whomſoever they reach; a ſoldier can ſcarce throw a 
grenado further than 15 or 16 fathom at moſt. 


There are other grenadoes, which are not thrown (from the hand) I 
but rolled into ditches, trenches, or other places where it is expe- 
dient to make uſe of them; theſe are properly a ſort of bomb, and 


are from 6 to 3 inches diameter, 


33 
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07 CARCASSES. 


HE Carcaſs is a ſort of cartouch for the mortar ; its figure 

is that of a ſpheroid, lengthened at one end, and flatted at 
the other; it is compoſed of 2 arches of a circle, or rather 
an oval, of iron, which interſect each other at right angles, and 
terminate in a kind of little iron pan, or diſh, which forms the flat 
end of the carcaſs, and is called its (culot) or breech. 
The interior part of this carcaſs is filled with grenadoes, and 
piſtol barrels, charged with leaden balls, as alſo with pitch, and 
whole powder, and the whole afterwards covered with okum dipp'd 
in pitch, and facking, which laſt ſerves as a wrapper ; a hole is 
made in this cloth, to put ſuch a fuſe through into the carcaſs, as 
is uſed in bombs, and the carcaſs is in the ſame manner diſcharged _ 
from a mortar. . 
It is ſaid Carcaſſes were invented towards the year 1672, and uſed 
by the French in the wars between France and Holland. 
3 From the Fi zgures 2, 3, and 4, in Plate IX. all that relates to, Pr. IX. 
: | carcaſſes may be eaſily learnt, M1 +4 Fug 
+] Fig. 2. ſhows the iron frame of the eures its breech and ribbs, © 
or the arches of iron it is compoſed of. 


Fig. z. ſhows the manner of charging it. 


Fig. 4. repreſents it as it appears when ready to be fired in the 
mortar. . 
The carcaſs weighs about 20 pounds, is 12 inches high, and 


10 inches diameter in the middle. The uſe of this carcaſs is to ſet 
I 2 fire 
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fire to the places. an which it is thrown, The various parts of i 
compoſition. cannot, fail of cauſing great diſorder: where it falls; 
the pitch which is poured into it, ſo as to fill all the vacancies be. 
tween the reſt. of its contents, renders the fire tenacious, and the 
ſmall barrels it is charged with, and, which do not go off all at one 
time, deter every one from coming near enough to extinguiſh it, 
and it is for that reaſon they are put in. But the uſe of this kind 
of fire-ball is notwithſtanding aboliſhed, if we may be allowed the 
expreſſion, becauſe it has been obſerved Yhat its effect is very little 


ſuperior to that of a bomb, and that it is Wenn attended 
with a much greater expence, 


IF bit 0 / arr Mc ortars, for frring Bombs and 
ors U thr arr! Grenadoes ey 


Bi the mortars needy mentioned, one has been invented of 
a;-particular conſtruction, deſigned fo diſcharge a bomb and a 
Pr. IX. number of grenadoes at the fame time. . repre- f 
E . ſents this mortar mounted upon its carriage: it is a common mor- 
tar; ſurrounded by 13 other little mortars, bored round its circum- 

Fig. 6. ference in the body of its metal, as appears in fig. 6. of the fame 
| Plate; that in the middle is charged with a bomb, and the others 
with grenadoes. The touch-hole of the great one being fired, and 
communicating with thoſe of the little ones, diſcharges at once 
N both the bomb and the grenadoes, Z 
| This kind of mortar is called a partridge mortar, becauſe, when 
it is fired, the bomb monnts with the grenadoes, almoſt like, 4 
covey of young partridges, of which the bomb repreſents the mo- 
ther. They have been very little uſed ; in France; in the various 


experi- 
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e meme made with them, related by M. 87 Remy, forne of the 
grenadoes have always failed to burſt, and ſometimes even the bomb 
itſelf has not taken effect. The allies, however, made good uſe 
of them during the war in 1701, and more- eſpecially at the ſiege 
of Life in in 1708, and the wn of Boucbain in 1712. 
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HE Obus is a ſort of mortar, wah } is to hs fired 0 


tally like a cannon, and has a carriage with wheels, or a 
| wheel-carriage the ſame as cannon, 

This piece is repreſented by Fig. 1. Plate X. 11 is uſed to how 
bombs into the platform of a baſtion, or the middle of a party of iq 
men*, The Engliſh and Dutch were the inventors of this kind of Fig: 
mortar ; the firſt which were ſeen in France were taken at the 


battle of Nerwind, which the marſhal de at. gain'd againſt 
the allies in 1693. 


X Our pieces of this kind, called Ha- 3 feet ow. and about ten hundred 
 evitzers, are 8 inches in the 'bore, above weight. 


CHAP. VIIL 
Of the Arquebuſe a Crac. 


HE Arquebuſe a Croc is a fire-arm, ſtill found in moſt 

old caſtles, pretty much reſembling the barrel of a musket, : 

and ſuſtained by an iron ſwivel, which is faſtened to its 
| barre], 
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barrel, and ſupported by a ſort of foot called a chevalet, or three- 
legged horſe. This piece was formerly much uſed, to mount on bat- 
tlemerits, and at loop-holes, but is now almoſt entirely neglected, 
being uſed no where but in old forts and caſtles where it is found. 
The barrel of the arquebuſe a croc is larger than that of a musket, 
but much leſs than a cannon's ; they are charged in the ſame man- 
ner as 2 cannon, and, like them, fired with a match ; the range 


of this piece is greater than that of a musket. 
We ſhall take no notice in this work, either of the full or 
musket, the piſtol or the musketoon, becauſe theſe are fire-arms 


already ſufficiently known; and we have already treated of all thoſe 


which an officer ought to be acquainted with, except the carabine 
and petard. 


CHAP. IX. 


Of the CARABINE. 


HE Carabine is a ſort of musketoon, the barrel of which is 


when the ball which is forced into it is again driven out 


by the ſtrength of the powder, it it lengthen'd about the breadth 


of a finger, and mark'd with rifle of the bore, 


The barrel of the carabine is three foot long, and the piece is 


four foot long, including the ſtock ; it has an iron rammer, and the 
bullet is firſt driven into the mouth of the piece with a ſhort iron 


pin, called a driver, ftriking it on the end with a ſmall hammer 
made for that purpoſe, 


The 


riffled ſpirally from the breech to the mouth, ſo that 
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The carabine has a much greater range than the fuſil, or musket, 
| becauſe the rifle of the barrel impedes the ball, which by that 
means makes the greater reſiſtance at the firſt inflammation of the 
| powder, and giving time for the whole charge to take fire before 
it goes out of the bore, it 1s at length thrown out with a greater 
force than from the common 


Of the PETARD. 


HE Petard, a, is a machine made of braſs, as the cannon ; 
its figure is exactly that of the fruſtum of a cone, or, as 25 
chevalier de Saint Julien terms it, of a Spaniſh hat; it is 


concave within, its height it commonly 10 inches, and its aa 


at the top 7 inches, and at its bottom or aperture 10 inches; 
has, like a cannon, a touch-hole in that part oppoſite to its W 
which may be conſidered as its breech; as to its ſize, it may be ei- 
ther bigger or leſs, and in general it ought in this reſpect to be pro- 
portioned to the effect it is intended to produce. 

The ordinary method of charging the petard is, to force into it 
as much fine powder as it will hold without being preſſed down, 
this powder is then covered with paper doubled, or a piece of old 


hat, the whole width of the bore, upon which is alſo placed a kind 


of wooden plug, or bung, of the ſame diameter with the bore of 


the petard, which is forced down upon the powder by ſtriking it 
ſmartly with a mallet, taking care however that it be not driven in 


ſo torcibly as to bruiſe the powder; the reſt of the petard is then 
filled 


PL. X. 
1 


Pr. X. 
Fig. 37 4. 
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filled up with tow dip'd in bees-wax or pitch, and the whole is 
covered with a wax d cloth, _ 

The petard has four handles, by which it is ſtrongly faſtened 
with bands of iron to a madrier, that is, a plank 2 or 3 inches 
thick, repreſented by Fig. a. The madrier has on the fide oppo. 
ſite to that on which the petard is placed, two iron bandages, which 


croſs it diagonally, or from angle to angle; it has alſo an iron hook, 


to faſten the madrier to the place where it is to be fixed, For theſe 
bands and hook ſee figure d, 


The petard is uſed to break open the gates of towns and 
caſtles, intended to be taken by ſurprize. 

For this purpoſe an approach is made to the gate, in ſuch a man- 
ner as to prevent a diſcovery, and with a ſcrew, or ſome other in- 
ſtrument, the madrier is faſtened by its hook to the door intended 
to be broken open, which being done, the fuſe of the petard is fi- 
red, and this being filled with a compoſition that burns out flow- 
ly, gives time to the petardier, or perſon wha fixes the petard, to 
retire ; the fuſe having fired the powder the petard is charged with, 
this powder preſſes the madrier againſt the door with ſuch violence, 
that it burſts it open, or makes a breach in it, 

The buſineſs of a petardier is extremely dangerous, few officers, 
according to M. St Remy, returning from this expedition. For if 


the petard is perceived by the garriſon, they will be ſure to fire at 


the operator, either from the pieces planted over the gate, or choſe 


to the right and left, and ſcarce ever miſs him. 


The uſe of the petard is not ancient, this machine being entire- 


ly a modern invention, according to the chevalier de Ville, firſt 


diſcovered and uſed in France, from whence it has paſſed into 
other countries. 


Henry the 4th, being then only king of Navarre, ſurprized Cabors, 
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the capital of Qyercy, with apetard in 1579, having made an eſſay Of the 
of it ſome time before, at a little caſtle of Novergue. ors 
The petard has been much more uſed than at preſent, tho' places 
are not leſs frequently taken by ſarprize ;- it may, however, be uſed 
with advantage on ſeveral occafions, and thoſe who would know all 
the precautions neceſſary to render it ſucceſsful, may conſult the 
chevalier Ville, who has treated the ſubje& as minutely as they can 
with. _ | n | 
Before we leave this article we ſhall obſerve, that the petard. is 
made uſe of to throw great ſtones into a town. M. Blondel gives 
an inſtance of it at the end of his treatiſe on the art of throwing 
bombs, which perhaps will not be diſpleaſing here, as it may ſerve 
to give ſome idea of a method of throwing bombs, in caſes of ne- 
ceflity, even without the help of a mortar. 
„ ſays M. Blondel, aſſiſted with auxiliary troops of 
<« the emperor's under the conduct of the count de Souches, in 1659 
« beſieged the town of Thorn, in Pruſſia, then held by the Swedes, 
ce and often threw in ſtones of a monſtrous ſize, and great frag- 
« ments of milſtones and freeſtones of 800 weight, without the 
« uſe of mortars, in the following manner. | 
In the beaten ground near the counterſcarp they ſunk beds, 
exactly of the ſize and figure of the ſtone they intended 
ce to throw, made flat and level at che bottom, which was 
« inclined towards the town, in ſuch an angle as they judged - 
ce it ought to have for the direction of their ſhot. In the middle 
e of this bottom they ſunk another hole, {till deeper, in form of 
« a chamber, in ſuch a manner as that the axis of this laſt hole 
«* paſſing through the ſtone's centre of gravity, was perpendicular 
« to its bed, and the fame as its line of direction; they filled this 
« hole with powder, if the earth was firm enough for the purpole ; ; 
K and 
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ee and if not, they put in a petard of a ſize proportioned to the 
ce « weight of the ſtone, which reſting upon the flat fide of the 
e madrier of the petard, or the ſtopple of its chamber, was im- 
< pelled by the whole force of the powder, which they lighted 
« by means of a thread ſteep'd in brandy, and the compoſition of 


« a fuſe, and the ſtone riſing to a great height, fell into the town on 


4 e the place intended, and broke to pieces all it met with in its fall. 


CHAP. XI, Ser, I: 


Of Batteries, and their Conſtruction. 


A TL places where cannon, mortars, &c. are mounted, are 
A called batteries, whether to fire on an enemy, or to attack 
or deftroy a fortification. 

In an engagement cannon are fired without being covered, that 
is, without there being any ground thrown up to cover or defend 


the perſons appointed to charge and work them. For as the pieces 


in theſe caſes have no fixt ſituation, but are perpetually chang- 
ing place as the general from time to time ſees proper, the 


difficulty of covering them is evident, and the haſte, in which theſe 
kind of actions are performed, does not permit the uſe of that pre- 
caution which would render the ſervice much leſs dangerous. But 
in the attack of a place it is otherwiſe, the cannon are then fixt 
firmly each in its proper place, and it is abſolutely neceſſary to 
their being made uſe of, that they ſhould be placed behind a para- 


pet, thick enough to refiſt the cannon ſhot of the beſieged. 
The conſtruction of a parapet is what is properly called the 
con- 


d 
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Sonſtruction of a battery; we ſhall give the piticlars of it, as s they y Of Bat- 
ſtand in M. de Vauban's memoirs. © 3 
The bed of the cannon, that is, the ſpot of ground on which it 

is placed, ſhould, if poflible, be raiſed ſome feet above the level 

of the field. 

The parapet ſhould be three fhoms thick, oy ſeven 601 and 

an half high. 

Theſe parapets are — of earth, and faſcines which are 

a kind of faggots. 

| The ſituation and extent of theſe batteries are! firſt marked out 

| {fo as they may be parallel to the parts of the fortification intended 

to be deſtroyed), by laying down a line, or the match-cord ; this 

done, the ground before the battery is broke, and a ſmall trench 
opened ; a bed of the earth that is dug out is firſt laid, and well 
beaten down ; then a layer of faſcines -is placed tranſverſely upon 

the earth, or ſo that their length ſhall reach from ſide to ſide 
the parapet, croſſing it at right angles, and ſo alternately a bed of 

earth and a layer of faſcines, the faſcines well faſtened together, and 

ſtakes driveu through them, ſo as to make the ſeveral layers of faſ- 

cines and earth, as it were, one body ; both fides of the parapet 

are alſo faced or lined with faſcines, laid lengthways, or parallel to 

the parapet, and well faſten'd with ſtakes to the inſide of it. 

This parapet being raiſed two feet and an half, or three feet, the 

embraſures muſt be marked out on the outſide, Embraſures are 

well known to be openings in parapets to receive the cannon, and 

the part between two embraſures is called the merlon ; from the mid- 

dle of one embraſure to another there ought to be 18 feet, the em- 

braſure ought to be three feet wide on the battery fide, and 9 feet 

on the outſide of the parapet. 
The embraſures being marked out, the reſt of the parapet, called 8 
K 2 the 
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marked for the embraſures open; that part of the parapet above 
the embraſures muſt have a proper ſlope, or ſhelving, that the 
materials of the parapet or of the merlons may not be beat down 


into the embraſures. 


That part of the parapet, which reaches from the ground to the 


bottom of the embraſures, is called the knee of the battery. 


The parapet being finiſhed, platforms muſt be prepared over- 


againſt the embraſures, to place the cannon upon. 


Theſe platforms are a kind of ſtrong floors, made to prevent the 


cannon from ſinking irito the ground, and to render the working of 


them more eaſy. They are compoſed of joiſts, or pieces of wood 
hid lengthways, the whole length of the intended platform; and 
to keep them firm in the places they are laid in, ſtakes muſt be 
driven into the ground cloſe to them on each fide ; theſe joiſts 
muſt then be covered with very thick planks, laid parallel to the pa- 
Tapet ; and over that part of the laſt, which touches the inſide of 


the parapet, a kind of thick girder, or rafter, muſt be placed, cal- 


led a heurtoir, or hnocker, becauſe when the cannon is fired, the 


wheels of its carriage firſt knock or ſtrike againſt it, and imme- 


diately afterwards recede from it, by the effort of the powder made 
againſt the breech of the piece, which 1s the cauſe of what 1s ns 
its recoil, as we have ſaid before. 

As a check to this recoil, and to render it as little as » poſitle'4 the 
ground, on which that part of the platform is laid, which is far- 


theſt trom the parapet, ſhould be raiſed, as much as circu mſtances 


will permit, higher than the part neareſt the parapet. 
Platforms ought to be about 18 or 20 feet long, 7 and an half 
wice near the parapet at their narroweſt part, and 13 at the wideſt. 
When the platforms are finiſhed, the cannon muſt be brought 
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to the batteries, and placed with their carriages on the ſeveral plat- 
forms allotted them. 

Tt is uſual to make little cells or cavities near to the batte- 
ries, at a convenient diſtance, in which to keep the gunpowder. 
Theſe cells are covered with clay, or ſomething of the like kind, 
to preſerve them from being fired, and are called little magazines 
of the battery. A place is prepared at a greater diſtance, and not 
ſo near the battery, where a larger quantity of powder is kept, 
which ſerves as a magazine to the ſmaller places juſt mentioned. 
The powder is divided thus, to prevent accidents by fire, and theſe 
magazines are guarded by ſoldiers ſword in hand. 

All that remains concerning batteries of cannon, after what we 
have ſaid on the ſubject, will be ſeen by the figures in Pl. XI, 

Fig. 1. repreſents the plan of a battery, with its ac and 

the cannon placed thereon, facing the embraſures. 


Fig. 2. ſhows the profile of a battery, with a piece of cannon in 
its embraſure, ready to be fired. Ta” 


8 E CT. II. Of Batteries of Mortars. 


AFTER having treated of the batteries of cannon, it is proper 
to give ſome account of the batteries of mortars ; but theſe 
differ little from the former. They are conſtructed in the ſame 
manner, except that they have no embraſures ; they have alſo plat- 
forms made in the ſame manner with thoſe of cannon. Pl. XII. 
exhibits the plan of one of theſe batteries, with a profile repreſent- 
ing a mortar at the moment of giving fire. 

When the enemy is near enough to ſee or command the batte- 
TICS in flank, his view muſt be cut off by continuing the parapet 


of the battery in another angle, as repreſented Fig. 1. Pl. XI. 
The 
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Fig. I, 2. 
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The bul.ets and bombs are laid in readineſs down by the mer- 
lons, between the embraſures, 


Sect. III. Of different kinds of Batteries. 


HERE are batteries of various kinds; as ſunk, direct, ſweep- 
ing, reverſe, croſs, and rebounding batteries. 
Sunk batteries have their platforms ſunk below the level of the 


field, ſo as that the ground ſerves for = 1 in which embra- 
ſures may be made. 


Direct batteries are thoſe which battaf the des of the work 


before which they are placed almoſt. at right angles, , 
Sweeping batteries, (or batteries a enfilade) are thoſe which ſcour 


or ſweep the ſides of ſome work in a ſtrait line. 
The reverſe (revers) are thoſe whi ch batter from behind, that i Is, 


play on the backs of thoſe poſted on the work to defend it. | 
Croſs batteries are thoſe the fires of which would croſs each o- | 


ther almoſt at right angles, if continued after their meeting. 


Rebounding batteries, (or batteries & echarpe) are thoſe whoſe | 8 
ſtrokes make no more than an angle of 20 degrees with the faces or | 
ſides of what they are directed againſt. Theſe are alſo ſometimes 


called glancing batteries (de bricole), becauſe the bullet only glancing | | 


as it were upon the place it is directed againſt, is thrown off to the 


parts adjacent, almoſt like the bricole; or tranſverſe ſtroke at billiards, 
which falls on the cuſhion in an oblique direction. 
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SECT. I. 


of MINE $. 


INES, at preſent, make ſo eſſential a part of the attack 
M and defence of fortified places, that the giving ſome idea 


of them cannot be diſpenſed with in this work, which is 
propoſed to exhibit all the machines and methods uſed both to pre- 
pare and 8 them. 


SkEer. II. A Deſeription * Mines, and their L, „ 


Bean a mine is underſtood a kind of fubterraneous gallery, which 
is carried on till it comes under the places intended to be blown 
up, and at the end of which a cavity is made, ſufficient to contain 
the quantity of powder requiſite to blow up whatever is erected 
or happens to be over it. 


The end of the gallery, or the cavity that receives the charge 


of the mine, is called its chamber, or the furnace of the mine. 


The defign of mines then is, to blow up whatſoever lies over 
their chambers ; and, in order to this, it is neceſſary that the pow- 


der they contain ſhould meet with leſs reſiſtance in this part than 
towards the gallery, otherwiſe it would not blow up. 


That the powder may not fail to explode by the upper part of the 


chamber of the mine, one part of the gallery muſt be walled up 
with maſonry, faſcines, ſtones, and pieces of timber, by layers in- 
terchangeably, one joining to the other, Cc. The mine is fixed 
by 
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by means of a long leathern pipe, or bag, called a ſauſage, which 
reaches from the chamber of the mine to the opening or end of the 
gallery, and ſomething further. And to prevent the powder from 
growing damp, it is placed in a ſmall wooden gutter called an [auger] 
ogee ; the diameter of the ſauſage is about an inch and an half. 


The ſauſage having taken fire, communicates it to the chamber 


of the mine; and the powder there being inflamed, makes an effort 
on all ſides for room to dilate itſelf, and finding every where a great- 
er reſiſtance than from the top of the chamber, its principal effort is 


directed to that place, which is by this method blown up with all 
that is over it. 


Sect. III. Obſervations and Principles for che calcula- 
lation of Mines. 


HAT the mine may produce effect propoſed, it is neceſſary 
that it ſhould be charged with a ſufficient quantity of powder; 
for too ſmall a charge will only give the ground a little ſhock, wich- 


out blowing it up; the charge may even be ſo ſmall, as to produce fo 


languid and inſenſible a motion, that it will not be at all commu- 


nicated to the exterior part of the mine, or outward furface of the | 


ground. On the other hand, too great a charge will be an expence 


of powder to no purpoſe, or perhaps produce a greater ſhock, and |f 


more confuſion than is deſired. 

To avoid all theſe inconveniences, it is neceſſary to know, 

1//, The quantity of powder requiſite to blow up a cubic foot of 
earth. There are earths of different ſorts, ſome heavier and ſome 
lighter, ſome very tough and tenacious, others the parts of which 
are eaſily ſeparated ; it is therefore proper to know how much 
powder will blow up a cubic foot of each of theſe ſorts of earth. 

2d, The 
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2, The ſolid figure of the ground muſt be known which the Of Mines 
powder is to blow up, and its ſolidity meaſured to aſderduin the 
quantity of powder requiſite to charge the mine. 

The ſolid quantity of earth blown up by the mine is called its 
excavation, and the hollow left in the ground from whence it is 
thrown, is called the tunnel of the mine, from its reſemblance to 
the implement of that name. 

The knowledge of theſe particulars muſt be gained from expe- 
rience; this alone can teach us what quantity of powder is neceſſary 
to raiſe a certain weight of the ſame figure as the tunnel of a mine, 
or, which is the ſame thing, the ſolid intended to be blown up. 

The different ſoils, according to the authors who have treated of 
mines, may be reduced to the four principal kinds following. 

1. Hard gravel, which is alſo called tuft. 

2. White clay, or potters earth, uſed for the making of bricks and 
tiles, 

3. Dry ſand, or looſe earth. 

4. The old and new maſonry. 

A cube foot of tuff, or the hard gravel, * 124 pounds; 

of potters earth 135 pounds, 
of dry ſand 95 pounds, 

With reſpe& to a cube foot of maſonry, its weight cannot be aſ- 
certained exactly, becauſe it very much depends on the nature of 
the different ſtones, or materials it conſiſts of, 

It is ſuppoſed, that to raiſe a cubic fathom of gravel, or tuff, in 
firm ground, eleven pounds of powder are requiſite, or thereabouts. 

That to raiſe a cubic fathom of potters earth, or clay, in firm 
ground, 15 pounds are requiſite. 

That a cubic fathom of dry ſand requires at leaſt 9 pounds, 

And, — for a cubic fathom of maſonry 20 or 2 25 pounds of 
1 powder 
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Of Mines powder are required, if the maſonry be above ground, and 35 or 
40 pounds, if it be foundation. 

Suppoſing theſe experiments to have been made with all poſſible 
care and exactneſs, it will not be difficult to find the quantity of 
powder requitite to charge a mine, if the contents of the ſolid earth 
to be blown up be known. 

This ſolid was at firſt taken for a cone reverſed, a f C, * which the 
point or ſummit f; terminated the middle of the chamber of the mine; 
afterwards for the fruſtum of a cone, as c a f bd c; but M. de Valheref, 
that celebrated general, ſo well known for his great skill in artillery, 
and principally in the ſcience of mining, having examined this ſolid 
with more attention, found that its figure differed ſomewhat from the 
fruſtum of a cone, and approached nearer to the ſhape of the curved 
ſolid, called by geometricians a parabolcid; and that the chamber, or 
furneav, of the mine, after the exploſion, was a little higher than the 
bottom of the excavation, becauſe the powder taking fire, preſſes a- 
gainſt the bottom of the earth (that forms the roof or ſuperior part) 
of the chamber, and conſequently muſt force 1 it cloſer together, and 
in ſome meaſure drive it in. 

= The ſection, or profile, of the IP formed by the exca- 
vation of a mine, is repreſented by the curve line 4 db, called a 
parabola, and is of the ſame kind with that deſcribed by the flight 
of a bomb; and, in general, of all other bodies projected parallel 
or oblique to the horizon ; the chamber, c, appears in a point of the 
{ſpace included within this curve, which is called its focus. 

The paraboloid may be conſidered as a ſort of fruſtum of a cone, 
the upper part of which is ane in form of a jocky's cap, and 
the ſides a little incurvated. 17 ; 

In many experiments, made long ago at Tournay, to examine SZ 

TW | we 


* What Halliere ſays on this ſubject is in a diſſertation annexed to the 3d volume of 
the French Polhbius. 
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the figure of the ſolid formed by the excavation. of mines, it was C/ Mines 


obſerved, that the perpendicular c e elevated from the chamber to 
the ſuperficies of the earth, was equal to the radius of the circle 
formed by the exterior part of the excavation, that is, to the circu- 
lar mouth of the tunnel. This perpendicular line, erected from 
the top of the chamber, which ſhows the height or thickneſs of the 
ground to be raiſed, is called the line of leaſt reſiſtance, becauſe 
it ought to repreſent the place where the powder, finding the leaſt 
reſiſtance, forces itſelf out of the chamber; it was alſo diſcovered 


by theſe experiments, that the radius of the little circle, formed 


by the end of the excavation next the chamber, was half the radius 
of the great circle, or the mouth of the mine. 

Geometry furniſhes rules for finding the ſolidity of the Stun 
of cones, as well as paraboloids. Thus, ſuppoſing the line of leaſt 
reſiſtance known, and the excavation of the mine to be either the 
fruſtum of a cone, or a paraboloid, the cubic fathoms contained in 
either of theſe bodies may be found, and conſequently the quantity 
of powder the mine ought to be charged with, in order to blow 
them up, aſcertained. 

To render this ſtill plainer, we will illuſtrate it by an example. 
Let us ſuppoſe (to make the calculation more ſimple) that the exca- 
vation of a mine is the fruſtum of a cone; the ſmall difference 


there is between the meaſure of this and the W permits the 


choice of either, without any material error; and as the meaſure 
of the fruſtum of the cone is the moſt Gmple, we ſhall give Wat 
the preference. 
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Let F be the cell, or e of a mine; Vc the line of Pr. XIII. 


leaſt reſiſtance, in length 10 feet; c the radius of the great- 
er circle of the excavation, equal to the line of leaſt reſiſtance, 
and conſequently alſo 10 feet; Fg the radius of the ſmaller circls 
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of the fruſtum of the cone, equal to the half of that of the larger 


circle, via. 5 feet. 


This premiſed, to find the cubic ſolidity of the fruſtum of the cone 


2 4 g b, it is neceſſary, firſt, to find the contents of the whole cone 


a e b, and, in order to this, its axis ec muſt be known. The 
perpendicular g h may be imagined to be drawn from g, to the line 
cb, which will be parallel to f c; and from the two ſimilar triangles 


g 5 b, ebc the entire line c e may be known, for þb is to hg, as 


cb to ce, and hb is the difference of cb from c h, equal to /g. 
Thus c þ ſhall be 5 feet, conſequently þb, h g is equal to c f; 
whence þ g is 10 feet. If therefore, inſtead of the lines þ b, 5g, 
cb, in the preceding proportion, we ſubſtitute their values, it will 
appear that 5 is to 10, as 10 is to ec, which will be found to be 
20 feet, from whence taking c f of 10 feet, there will remain fr 
the axis, or height of the little cone, which will alſo be 10 feet. 
The ſolidity of the entire cone is found by multiplying the ſuperfi- 
cies of the circle of its baſe by the third of its height c e, whence 
its ſolid contents will be found equal to 2100 cubic feet. From 
this ſubſtract the ſolidity of the leſſer cone, which will be found e- 
qual to 262 cubic feet, and there will remain for the ſolid contents 
of the fruſtum of the cone a dg b, 1838 cubit feet, or about 8 
cubic fathom and an half. 

This done, if it be ſuppoſed that, to raiſe a cubic FRO of the 
ground in which a mine is to be made, eleven pounds of powder 
are requiſite, the number of fathoms contained in the excavation 


muſt be multiplied by the number of the pounds of powder requi- 
red to raiſe each fathom ; for inſtance, in the example juſt pro- 


poſed, eight fathom and an half muſt be multiplied by 11, and 
the product, 93 pounds and an half, gives the quantity of powder re- 
quiſite to charge the mine, which is the point in queſtion. This quan- 
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tity may be ſomething augmented, that the effect of the mine may be Of Mines 


rather greater than leſs, and to allow for the various accidents which 
may alſo happen to the powder in the chamber, to diminiſh its action. 

If the excavation of this mine had been calculated on the ſuppoſi- 
tion of its being a paraboloid, its ſolidity would have been found (5) 


1890 cubic feet, which amounts to 8 cubic fathom and three quar- 


ters, that is to ſay, this ſolid would have been found about one 
fourth of a fathom larger than ſuppoſing it the fruſtum of a cone; 
which is a circumſtance of little or no conſequence. 

When the quantity of powder requiſite to charge the mine is 
known, what ought to be the dimenſions or capacity of its cham- 
ber is to be thence aſcertained. 

The chamber muſt be of a ſize juſt to contain the charge it is to 
receive, that the powder being mare confined, may, when inflamed, 
have a ſtronger effect, It muſt alſo be of the figure of a cube, that is, 
a ſolid terminated by fix equal ſquares, becauſe the powder taking fire 
in the middle of this ſolid, acts more equally on all parts of the 
chamber of the mine, than if it had any other figure, except it 
could be made circular, which would be ſtill better, but the con- 
ſtruction of it in this figure is too difficult, 

The proper dimenſions of the chamber may be eaſily determined 
by geometry, knowing only the weight of a cubic foot of powder 
which is found to be about 80 pounds; as, for inſtance, if a mine 
is to be charged with 80 pounds of powder, its chamber muſt be 
equal to one cubic foot. It may however be made about one third 


larger 


(5) The ſolid contents of this parabo- muſt be known; for which purpoſe the 


loid would have been obtained by multi- 
plying the ſuperficies of the circle of its 
baſe by the half of the line de, Fig. 3. 
which is called its axis. In order to have 
this line entire, the diſtance cd of the 
focus c from d, the ſummit of the curve, 


line c 6, or cd, muſt be drawn, and af- 
terwards continued to ec, and the half 
of its exceſs above e c will be c d, which 
muſt be added to this line, to —— the 
entire depth of the paraboloid, of which 
a d b is the proſile. 
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larger than the ſpace filled by the powder, becauſe, to prevent the 
powder from growing damp in the chamber, or furneau, it is co- 
vered all round with facks, planks, ſtraw, &c. 
To fix then the proper dimenſion of the chamber of the mine 


for which we have above aſcertained the proper charge, let us ſup- 


poſe, that to 93 pounds and an half, the quantity given by the cal- 


culation, 7 pounds and an half be added, there will then be 
100 pounds compleat for the charge. 
Now if 80 pounds of powder occupy 1 cubic foot of ſpace, 


Too pounds will occupy 1 cubic foot and one quarter; add to this 


3 quarters of a foot for the ſacks, planks, ſtraw, &c. which are to 
be placed in the mine, and 2 cubic feet will be given for the total 
capacity of the chamber. So that nothing more is requiſite than 
to find the fide of a cube containing 2 cubic feet, which appears, 
by approximation, to be about 1 foot 3 inches; and then 
giving for the baſe of the chamber, a ſquare whoſe fide is equal 
to that juſt found, and making its height alſo equal to the ſame, 


1t will have exactly the dimenſions required. It may not be amiſs 
to obſerve, that a rigorous exactneſs 1 is not eee neceſſary in 


this ſort of calculations. 

We ſhall add here a table, calculated by M. de Valliere, which 
contains the quantity of powder requiſite for the charging of mines, 
from one foot of the line of leaſt reſiſtance to forty. 


A TABLE 
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For the charging of Mines ; calculated by M. de Valliere, 
Lieutenant-General of obs King's Armies , and 1 2 
Hecken Gral M the Schools of Artillery. | 
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Of Minen We have obſerved, that the powder preſſing equally on all ſides 
makes its greateſt effort on the ſide where it finds the leaſt reſiſt- 
ance, ſo that its greateſt effort may be directed to any ſide by form- 
ing it ſo as to afford an eaſier vent to the powder than the others. 
pi. XIIL Let Hg. g. be the ſection, or profile, of a rampart 30 feet high; 
is 5. if the chamber of a mine be placed in the ground it ſtands upon 
at d, ſo as that the line of leaſt reſiſtance, c d, is leſs than the di- 
ance bd, that is, leſs than that of the chamber from the exterior 
part of the wall, it is evident, that the mine will ſpring towards 
c, and not towards 5; but in attacking places, mines are uſed 
chiefly to deftroy the wall, or rampart, and with great ſucceſs. To 
anſwer this purpoſe, the chamber of the mine muſt be ſo placed 
as to have the deſired effect; for inſtance, in a, where the di- 
ſtance 4 b, from the chamber a, is leſs than that of all the other ex- 
terior parts of the rampart and its facing. We have ſuppoſed in 
this example the height of this facing 5 * 3o feet; ſo that if the 
chamber be made at the diſtance of 12 or 15 feet from the exte- 
rior fide of the revetement, or facing, the effort of the mine will be 
made by h @ 7; and as the part of the ground 7 will reſiſt this ef- 
fort, it will be wholly directed to b E, and by that means blow up 
the revetement into the ditch. The quantity of powder requiſite 
'to produce this effect may be determined, by the method above 
laid down, or meaſuring the ſolid h 2 1, and multiplying the num- 
ber of fathoms contained in it by 20 or 25, the quantity of powder 
neceſſary to raiſe one cubic fathom of maſonry, and then adjuſting 
the capacity- of the chamber to the quantity of powder it is to re- 


ceive, by the directions contained i in n what has been ſaid above up- 
on the ſubject. 
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Szct. IV. New O8fervations * Reipertanent * per- 


fefting the C. alculation of Mines. 


WH has been ſaid al ready contains in general the method, 
at preſent uſed, for calculating the quantity of powder re- 
quiſite for the charging of mines. But M. Belidor, who for a 
long time, with great reputation, profeſſed mathematics in the ſchool 
of artillery at La Fere, has obſerved, in a particular tract inſerted 
in his Cours de Mathematique, that it is not ſufficient to conſider 
only the weight and quantity of earth intended to be raiſed by a 
mine, but that regard muſt alſo be had to its quality, with reſpect 
to its conſiſtence, and the coheſion of its parts * ; and as this co- 
heſion is greater in ſmall ſolids, in proportion to their cubic con- 
tents, than in large, more powder 1s requifite to raiſe or blow up 
each cubic fathom of a ſmall ſolid body, than of a large; and it is 
evident that this obſervation muſt introduce a greater degree of exact- 
neſs in the calculation of mines. i 

| To be eaſily convinced that a ſmall ſolid has more ſurface, in 
proportion to its cubic contents, than a larger, it is only neceſlary to 
compare a Cube, the fide of which is one foot, and conſequently 
its body terminated by fix ſquares of one foot each, with another 
cube the ſide of which is two feet. The ſolid contents of this laſt 
body are eight times that of the firſt ; for the ſuperficies of its baſe 


is the product of 2 multiplied by 2, which is 4, and its ſolidity 


the product of the baſe multiplied by its height, viz. of 4 by 2, 
which is 8 ; ſo that the laſt ſolid is 8 times larger than the firſt. 
If the ſuperficies augmented in proportion to its ſolidity, this alſo 
would be 8 times that of the firſt, whereas it appears to be but 4 

M times 


* M. de Valliere allo takes notice of the ſame thing, in the diſſertation mentioned in 
a former note. 
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times as large, becauſe each ſquare of the ſuperficies of this ſolid 
contains but 4 {quares of one foot each, ſo that, with reſpect to its 
ſolidity, or . cubig contents, its ſuperficies is leſs than that of the 
cube whoſe ſide is but one foot. 

It is then plain that the greater the ſolid intended to be raiſed is 
with reſpect to its ſuperficies, the more difficult it will be to move 


it from its bed, which evidently ſhows the neceſſity of conſidering 


the tenacity of earths in the calculation of mines. 

M. Belidor propoſes i in the ſame tract ſeveral experiments for the 
diſcovery of this tenacity. He directe that 3 or 4 mines be made 
in a ſoil of the ſame conſiſtence, and of an equal depth, that is, 
having their lines of leaſt reſiſtance equal, and charged with a very 


moderate quantity of powder, juſt ſufficient to ſhake or looſen the 


ground between the bottom of the chamber of the mine and the 
ſuperficies of the earth, ſo that the extent of the ſhock may be ſeen 
in this ſuperficies by tracing the circle made in it thereby. As it is 
only by trials many times repeated that the quantity of powder re- 
quiſite to produce this effect can be exactly known, it is plain that 


many experiments muſt neceſſarily be made before this quantity is 


determined ; but when a charge ſhall be aſcertained juſt ſufficient 
to move the ground, and break the continuity or coheſion of the 


ſolid intended to be raiſed with the reſt of the ground, a charge 


will be obtained ſufficient to overcome the reſiſtance of the conti- 


nuity of thoſe parts; and this quantity being known for a line of 


leaſt refiſtance of a given length, the quantity of powder, requiſite 
to overcome this continuity in a mine having a line of leaſt reſiſt- 
ance of a different length, may be aſcertained by geometry. 

Thoſe who are acquainted with the elements of geometry know 


that the ſuperficies of ſimilar ſolids are to each other as the ſquares 


ef their homologous ſides. All ſolids raiſed by mines made in 
earths 
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earths of the ſame kind, whatever their figure may be, are ſimilar, 
and have their lines of leaſt reſiſtance homologous,” or in fimilar 


proportion : : it follows then that their ſuperficies are to each other as 
the ſquares of the lines of leaſt reſiſtance. Hence if it is ſuppoſed 


that 5o pounds of powder have looſened the earth of a mine of 
which the line of leaſt reſiſtance was 8 feet, and it is demanded 
how much would be requiſite to produce the ſame effect in a mine 


of which the line of leaſt reſiſtance ſhould be 12 feet, this queſtion 
may be anſwered by the rule of three in this manner, by faying, as the 


ſquare of 8, which is 64, is to the ſquare of 12, which is 144, fo 


50 pounds of powder are to the 4th term, which will be about 1 12; 
and thus it will appear that 112 pounds of powder are requiſite to 


ſurmount the continuity of the earth, in a mine of which 15 ime of 
leaſt reſiſtance ſhall be 12 feet. 1170 


Now in order to know the quantity of as neceſſary to raiſe 


the earth of the mine, nothing more is neceſſary than to charge 


many in the ſame ſoil, having their lines of leaſt reſiſtance equal, 
and ſpring them with different quantities of powder, till the charge 
is obtained, which e the effect deſired on the tunnel of _ 


mine. 


This charge Want the quantity of eee ha to _ 


the ſame effect in a mine, of which the line of leaſt reſiſtance ſhall be 


different, may be thence diſcovered. And to effect thie, thoſe ac- 


quainted with the elements of geometry need only anda that 
ſimilar ſolids are to each other as the cubes of their homologous 


ſides, and that by the ſame rule the ſolids blown up by mines are 


to each other as the cubes of the lines of leaſt refiſtance. 


Hence, if 70 pounds of powder have produced the defired ef- 
fect in a mine of which the line of leaſt reſiſtance was 8 feet, in 


order to find the quantity of powder neceſſary to produce the like 


M 2 effect 
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AT REAT ISE of 
effect in a mine of which the line of leaſt reſiſtance ſhall be 1 5 feet, 
a rule of proportion muſt be formed in this manner: as the cube of 


8, which is 512, is to the cube of 15, which is 3375; ſo is 70 
pounds of powder, the charge of the firſt mine, to the quantity of 


powder requiſite to charge the mine in queſtion, which will appear 


to be 461 pounds; but this quantity will be a little too ſtrong, be- 
cauſe it is founded on the ſuppoſition that the tenacity of the 


ground of this mine was proportioned to its maſs, whereas we 
have ſhewn it to be leſs. F Ry | 


To find the quantity neceſſary to be taken from it, it muſt be 


conſidered, that the mine, of which the line of leaſt reſiſtance was 
$ feet, required 50 pounds of powder to ſurmount the tenacity of 


the earth; and that as the ſame mine blew up and made the exca- 


vation deſired with 70 pounds of powder, there was conſequently 


but 20 pounds of powder employed in blowing up the earth. 
Hence then may be deduced both the knowledge of the quantity 
of powder neceſſary to break the continuity of the mine of which 
the line of leaſt reſiſtance is 15 feet, and the quantity neceſſary to 
blow it up. 
Firſt, to find its continuity, this rule of nraportion muſt be form- 
ed, founded on what has been ſaid above: as the {ſquare of 8, 
which is 64, is to the ſquare of 15, which 1s 225; ſo is 50 pounds 


of powder to the fourth, term, which will be: found to be 175 


pounds; and this is the quantity of powder requiſite to break the 


tenacity of a mine whoſe line of leaſt reſiſtance is 15 feet. 


In the ſecond place, the quantity of powder neceſſary to ſpring 
this mine may be found by this other rule of Proportion, founded 
alſo on what has been faid before. 


As the cube of 8, which is 512, is to the cube of 1 * which is 


3375; ſo is 20 pounds of powder to the quantity of powder re- 
quired; : 
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quired, which will be found to be 1 30 pounds; this quantity being 
added to that neceſſary to break the tenacity, which was found to be 
175, the total will give 306 for the quantity of powder neceflary 


to charge the mine in queſtion, By all which it appears that if no 


regard had been had to the leſs degree of tenacity of .this laſt mine; 


allotting it 461 pounds of powder (which is the quantity given by 
the firſt calculation) it would have been en with 1 "5 5 jon 


too much. 


The above-mentioned experiments, made in earths of different | 


conſiſtencies, will furniſh materials for tables exact enough for the 
charging of mines, with this great advantage, viz. that the figure 


of the ſolid is out of the queſtion ; for let this be what it will, it 


can cauſe no error in the calculation. 

The Court, purſuant to what we have calidad from M. Belidor, 
having thought proper to cauſe theſe experiments to be made, as 
tending much to the improvement of the doctrine of mines, they 
were made accordingly, and M. Belidor has promiſed to give them 
to the publick, with a compleat treatiſe on this ſubject, in which 
will undoubtedly be found many me entirely new, and of * 

moment. 

Theſe experiments remove a very ſingular pre udice founded on 
thoſe already mentioned to have been long ſince made at 7 ournay, 
viz, that the force of the charge of a mine never enlarges the tun- 
ne], but on the contrary diminiſhes its opening, inſomuch that 
when ſprung with powder, the mine ſhall form only a kind of 


pit, the mouth or ſuperior open ing of which ſhall be little larger 


than the chamber of the mine. The contrary of this has appeared 


from newer experiments(6) : for by increaſing the charge of the 


| | mine 
6) In 1729 at La Fere ſeven galleries or conſiſtence, and upon the ſame plain, 
were made in a foil of the ſame nature or level. They terminated at bottom in 


a pit 


— 
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mine a larger excavation has been produced, and always in propor- 
tion to the charge; from whence an inference may be made of 


great importance in the attack and defence of places, vig. that the 


quantity of powder may be aſcertained requiſite to give the mine 


an opening of a determined magnitude ; for example, of 6, 8, and 


12 fathom. But in ſpite of thoſe experiments M. Bigot de Morogues 
remarks, in his Eſſay on Powder, that © this ſubject is ſtill diſputed 
« among miners, who continue to make it a queſtion whether a 
*© furnace overcharged produces only a tunnel in form of a pit, or 
« if, in ſpight of prejudice, it makes one of a diameter much 
« greater than double the line of leaſt reſiſtance.” And he adds, 
* Reaſon vouches, theory ſhews, and experience confirms both © o- 
ce pinions in the judgment of their ſeveral advocates.” 

As it appears from theſe experiments that the common 5768 
tion, that the radius of the outer circle of the tunnel is equal to the 


line of leaſt reſiſtance, is not exactly true, any more than that the 
radius of its inner circle, or that at the bottom of the tunnel, is 


equal to the half of the line of leaſt reſiſtance; it thence follows, 
that the calculations founded on theſe ſuppoſitions are not more 
certain. However the mines which have been ſprung, according 
to the preſent calculations upon theſe principles or ſuppoſitions, 
have eee Aer the effect propoſed, which ſeems to 


evince 


= pit of 10 feet in Fi: ſo that the fur- diameter of the circle at the bottom of 
nace of each gallery had a line of leaſt the tunnel, it has been found in mines, 
reſiſtance of 10 feet. The firſt furnace having Kos of leaſt reſiſtance of 10 feet, to 
was charged with 120 pounds of powder, be much leſs than that line; among others, 
the ſecond with'160, the 3d with 200, the ina mine having its line of leaſt reſiſtance 
4th with 240, the 5th with 280, the 6th 10 feet, and charged with 1000 pounds 
with 320, and the 7th with 360; theſe of powder inſtead of 93, which was its 
furnaces having played, the diameter of proper charge, the diameter of the bot- 
the upper circle of the tunnel of the firſt tom of the tunnel was found to be no 


was found to be about 22 feet, that of more than 5 feet. It is preſumed that 


the 24, 26, that of the 3d, 24, and thoſe with the common charge it would have 
of all the reſt increaſing, the diameter of been ſtill much leſs. 
the laſt being 38 feet 6 inches; as to the 
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evince their truth and exactneſs. But the reaſon of this is, that as the 
ſolid to be raiſed by the mine is ſuppoſed to be a little bigger than 


3 * 
it really is, the furnace of the mine is conſequently ſomethin: Ng 


overcharged with reſpect to this ſolid, which they are not apprized 


of, and for this reaſon the mines never fail to ſucceed, and produce 
even a greater effect than is expected from them. 

It is then natural to enquire what advantages in mining may be 
drawn from the above experiments; theſe M. Belidor will doubtleſs 
enumerate particularly, in the Treatiſe of Mines which he has pro- 
miſed to the publick, but in the mean time we ſhall point out ſe- 
veral which ſeem to be of conſiderable importance. 

It is the preſent practice, in order to ſpring a mine which ſhall 
produce an opening, for example, of 40 feet, to ſink it 20 feet be- 
low the ſurface of the ground, that it may have a line of leaſt re- 
ſiſtance of that length. As all earths will not admit of this, an 
excavation of 40 feet diameter-cannot be made by one mine, or 
one furnace, where there is not this depth of earth; fo that in this 
caſe it becomes neceſſary to make ſeveral. In the attack, but more 
eſpecially in the defence of places, there are many caſes in which 
a mine that gives too deep a tunnel ſerves only to furniſh a covert 
to the enemy; but this eould never happen if it were poſſible to 
give a tunnel of leſs depth, and at the fame time of a larger dia- 
meter. Beſides, the leſs deep the tunnel, the oftner the furnace 
might be repeated in the ſame place. Add to this, that in the 
major part of places where mines are employed, the celerity of 
their conſtruction is a point of great importance; therefore if, with- 
out ſinking the mine fo deep as 1s practifed at preſent, they could 
be contrived fo as to produce the ſame effect, the execution of them 


would be ſooner performed, and conſequently to much greater ad- 
vantage, —— 
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4 TREATISE off 


After having g given ſome idea of the ſentiments hitherto held con- 


cerning mines, it is neceſſary to ſay ſomething of their conſtruc- 
tion, and that of their galleries. 


Sxcr. V. Of the Conſtruction of Mines ad their 
Galleries. 


E ſhall ſay nothing here of what concerns the miner, vis. 
of the manner in which he breaks ground, and carries on 
the trenches, deferring this till we come to treat of the attack, 
where the difficulties he meets with in the courſe of his work will 
be particularly conſidered. 
The galleries which are made and carried on by miners, til they 


come under the place intended to be blown up, are commonly 


four feet and an half in height, and two feet and an half or three 
feet wide. | Fe N 
The miner works upon his knees, he begins by making an hole 
big enough to hold himſelf, another miner is placed behind him, 
who gathers up, in a kind of little wheel-barrow, the earth which 
the firſt miner digs out in making his paſſage, This wheel-bar- 
row is ſometimes faſtned to a cord, ſo contrived as that when it 
is full, a miner, who is poſted at the end of the gallery, can draw 


it to him, and empty it of the earth without the gallery, and when 


it is thus emptied, the ſecond miner can draw it back to be filled 
again. But this is done only when the gallery is not carried on far 
in the earth ; when it is, many hands are employed to clear away 
the ground dug out from the gallery. Miners relieve each other e- 


very two hours, and carry on their work with the e greateſt poſſible 


diligence and expedition. 


As the gallery advances, the carpenters are appointed to ſhore it, 
that 
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chat is, to ſet up at proper diſtances pieces of timber, called -props Of Mines 
or ſkorings, to ſuſtain the earth above the gallery, and prevent its 
falling in; ſometimes ſmall arches are formed of ſeveral pieces of 
wood for this purpoſe, and ſometimes they content themſelves 
with laying planks ſupported by the Props which laſt is the me- 
thod commonly uſed. 

The miner carries on his work till he comes to the place where 
the chamber is to be made, and when he has given this! its proper 
dimenſions, the carpenters ſhore it; it is then lined with empty 

ſacks, ſtraw, and plank, to prevent the powder from growing 
damp ; and when it is in every reſpect compleated, the powder is. 
laid on the planking upon a bed of ſtraw, covered with empty 
ſacks ; the end of the ſauſage is placed in the middle of the powder, 

that it may all take fire at once. That the ſauſage may continue 
fixed in this poſition, it is pinn'd to the interior part of the chamber, 
near the planks ſupported by the ſhorers, with a wooden peg, which 
ſecures it. This peg has alſo a further office, which is, to prevent 
the ſauſage from being drawn out of the chamber of the mine. 
That part of the ſauſage which lies out of the chamber in the gal- 
lery, is placed in a trough or gutter, as mentioned before. 

The top of the chamber is cover'd with ſtrong planks, upon theſe Pr. XIV. 
props are placed, which ſupport other planks, that prevent the earth * 
of the gallery over the chamber from falling in; pieces of wood are 
alſo laid horizontally crofling each other at right angles, or oblique- 
ly in the form of St Angrew's croſs ; theſe ſerve to hold the props 
more firmly againſt the earth of the gallery. The void ſpaces are 
then filled with dung, brick, ſtones, and other things of the like 
kind; a great part of the gallery i is alſo filled with theſe mater lals, 


to prevent the powder from evacuating that way. 
That the gallery may oppoſe a refiltance effeQual to prevent the 
N powder 


90 


A TREATISE off 


Of Mine: powder from evacuating by it, it is neceſſary it ſhould be longer 


PI. XIV. 


Fig. 1. 


PI. XIV. 


Fig. 2. 


than the line of leaſt reſiſtance of the chamber of the mine. 

For if 5 is ſuppoſed to be the chamber conſtructed in the contre- 
fort; a and c, the entrance of the gallery over againſt the chamber 
b; as its length, 4 c, is much leſs than the height of the ground and 


the maſonry above the chamber, however carefully and exactly this 


gallery may be filled and ſtopped up, its reſiſtance will not be equal 


to that of this earth and maſonry; and therefore the mine will 


take effect principally by the way of the gallery, or, as miners 
generally term it, the mine will blow in the gallery. 

But if, to blow up part of the rampart overagainſt and above the 
point /, the opening or mouth of the mine be made in d, at a pro- 
per diſtance from this part, and the gallery be conducted by re- 
turns, or as it were clbowings, from d to e, from e tof, from f to 
g, and laſtly, from g toz; it is evident that a part of the gallery 
may be filled or ſtopped up, ſufficient to oppoſe a ſtronger reſiſt- 


ance to the powder incloſed in the chamber, than will be made by 


the line of leaſt reſiſtance, and that in this ſtate the mine may be 
made to produce all the effect that is deſired. 
From hence it follows, that to blow up part of a rampart, or re- 
vetement, the gallery ought to be opened at ſome diſtance, and con- 
ducted to it by returns, or traverſes. Theſe traverſes, or returns, are 
of conſiderable uſe in facilitating the effectual ſtopping up the gallery; 
but as they prolong the work, no more of them are made than are 
thought neceſſary to make the gallery reſiſt the powder more forci- 
mn than the line of leaſt reſiſtance of the mine. 

To give ſome idea of the manner in which a gallery is filled at 
_ coude or return, let 2 þ c d be one of theſe returns or coudes ; 


to fill this up, madriers or. planks are firſt placed vertically along 
c d, 
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cd, and in che fame manner along a ö; theſe planks are then Of Mines 
covered with others laid horizontally, thoſe marked c d ter- | 
minating towards c and 4, and thoſe marked @ 5 towards 4 

and 6, On the back of theſe madriers, to ſupport and 
ſtrengthen them, pieces of wood, called piedroits, are ſet up verti- 

cally, and made to bind tight on both ſides of the madriers d c and 

a b, by ſtrong pieces of wood laid tranſverſely, called buttreſſes. 

And that theſe pieces of wood may preſs as forcibly as poſſible on 

the madriers, which are back'd or ſupported by the piedroits, they 

are driven in with great force, and ſtrong wedges are placed be- 

tween the extremities of the buttreſſes and the piedroits on which 
they reſt ; after this the void ſpace of the coude is filled up with 

the ſame materials uſed for filling the ſpaces above the chamber of 

the mine, 

It muſt be noted, that the whole length of all the returns of the 
gallery together, does not expreſs the reſiſtance which it makes to 
the effort of the mine ; for the powder expanding circularly, a gal- 
lery of many coudes or traverſes reſiſts this effort only in proportion 
to the length of the ſuppoſed right line, reaching from the opening 
or mouth of the chamber, which line may be conſidered as the 
length of the gallery, and it 1s by this that the len gth of the gal- 
lery, is expreſſed, or meaſured. 

Let 6 be the furnace of a mine, of which the line of leaſt reſiſt- Pr. XIV. 
ance is ab; if the ſides of the gallery bc and c d, taken together, FS. 4. 
are equal to the line a ö, and if the gallery is ſuppoſed to be filled 
with materials capable of the ſame degree of reſiſtance as the ground 
or materials of the line of leaſt refiſtance, the mine will ſpring by 
its gallery ; for the powder will expand towards the opening of the 


gallery d, as we obſerved above, in the direction of the line 6 d, 
N 2 which 


oa 17; Ps 
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«hich is leſs than the lines bc and cd taken together, and conſe- 
quently leſs than the line of leaſt reſiſtance, thetefbre: Ge. 

It follows from hence that the part of the gallery which is to be 
ſilled, ought not to be eſtimated by the length of the ſeveral parts or 
returns of the gallery, but by a right line drawn from the centre of 
the chamber to a certain point of the gallery. Geometry furniſhes 
a great number of rules for the meaſuring of this line; that which 
appears to be the moſt ſimple 1s, to trace very exactly al the returns 


of a gallery upon a plain by means of a ſeale, after which it will 


be very eaſy to diſcover, by the fame ſcale, the points of the gallery 
on which a right line of a determined length, drawn from the 


centre of the chamber through the gallery, will fall. 


The materials with which a gallery is filled cannot be cemented 
or bound together, ſo as to give them a ſolidity equal to the parts 


of a fortification, or the old maſonry. But when works of this 


nature are to be blown up, the gallery is to be ſo filled, that the 
right line, by which the length of the part filled up is expreſſed, 


may be longer than the line of leaſt reſiſtance. It is very difficult | 


to give preciſe rules in this particular ſome authors have neverthe- 


leſs maintained that in common earth the gallery need only be filled 
up about 5 or 6 feet more than the line of leaſt reſiſtance, and 
that in maſonry it muſt be filled one third or one half more than 
this line; ſo that if in the laſt caſe the line of leaſt reſiſtance is 18 
feet, the gallery ought to be filled up 24 or 27 feet at leaſt ; and 
it is to be noted, that this length is always to be reckon'd on the 
right line ſuppoſed to be drawn from the chamber to the end of 
the gallery. 

Nothing more remains, after what has been ſaid above concern- 
ing mines, but to give ſome idea of the ſeveral kinds of them. 


Skor. 


k 


Js "+ Of the di erent Kinds of Mines. 


Mine which has only one 8 or nie, as the mine 


ſented by figure , the gallery 3 a ſort of T, and the mine is 
called a double mine. If it has three chambers, as in Vg. c, it is 
called a triple mine; ; and, laſtly, if it has four chambers, it is cal- 


led a guadruple mine, E taking its name from the number of 5 


its chambers or fourneaus. 

The deſign of mines which have many chambers, is to blow up 
at the ſame time a great part of a rampart, or a large extent of 
ground. Such a diſpoſition is obſerved i in their diſtances, or inter- 


vals, as that they may co- operate together; and their ſeveral charges 
are all fired at the ſame time, by means of a ſauſage communicating 


with all the chambers, the ſauſage being fired in ſuch a part as that 


the fire may reach all the chambers at the ſame inſtant. To pro- 


duce this effect, it is only neceffiry that the fire ſhould run through 
equal lengths of the ſauſage from the point where it is fired, . 
its focus, to the centre of each chamber, ſo that if ſome chambers 
be nearer the focus than others, the ſauſage muſt be laid in returns 
or zigzags, that it may have the fame length between the focus 
and the nearer chambers, as between the focus and thoſe which 
are at a greater diſtance. 


In revetements, where the mine is intended to be conſtructed 


double, the gallery muſt be opened between two contreforts, and 
the revẽtement being pierced, it muſt be puſhed on to the right 
and left along the outſide of the revetement to the middle of two 
contreforts ; and being brought thus far, the chambers are hollow- 
ed out in that part of the revetement joining to theſe contreforts. 

| a 


Pl. XIV. 
a, is called a / mple mine. It it has two chambers, as repre- 


93 
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Fig. 2 
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87 Mina © ' ig make a tri iple mine, the gallery is opened overagainſt a con- 
trefort, and when the opening of the revẽtement is pierced, it is 
extended to the right and left, as in the double mine, to the two 
next contreforts, and here the chamber is made in the revetement 
in the fame manner as in the double mine. A gallery is alſo car- 
ried on to the ſide of the contrefort, which is overagainſt the open- 
ing or mouth of the mine, and behind this contrefort the third 
chamber is made, as it appears i in Fig. c. 


Pr.XIV. As to quadruple mines, they are e only two double mines, joine 
* together by the ſame fauſage. Hs 
The ſim ple and double mines are moſt uſed i in ſieges, the others 
being h made but when fome work | is intended to be totally 
demoliſhed. | : 85 
In the attack of places it is common to make little mines, thi 
chambers of which are not deeper in the ground than from five to 
twelve feet. This kind of mine is called a fougade; and is com- 
monly made under the faillant angle of the glacis, being double, tri- 
ple, &c. in many Places, The galleries of theſe mines, which are 
called their branches, are conſtructed before the attack of the place 
is thou ght of, and make a principal part of its fortification. Places 
which have galleries or branches conſtructed under their glacis, and 
in the parts adjacent, are faid to have the glacis countermined. 
The citadel of Tournay has its glacis countermined, and many of 
the front-works of Luxembourg have the ſame. 
With reſpect to the countermines of places, of which we have 
fad nothing, as yet in this treatiſe, it is ſufficient to recite what 
has been ſaid of them in our Elements ef  Fortification, viz. © that 
they are ſubterraneous galleries, conſtructed at the ſame time with 
; < the place, whether they reach within the baſtion, or under the 
| Rs and covered Way... Their uſe is to er the meeting, and 
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te preventing the enemy's miners, to obſtruct their works, and to 
« furniſh means, by continuing their branches, to blow u p the e- 
ce nemy's lodgments on the covered Med and other works-which 
oe he has gained.“ I 


When the beſiegers would make aſe of n mines or fougades i in an 


attack, the miner ſinks ſome pits in the neareſt places he can 
work in to the ſpot intended for the chamber, and from the bot- 


tom of theſe pits he advances: bis gallery or branch to the places 
which are pointed out to him. 

Nothing now remains, after all that bas been. EU concerning 
mines, but to obſerve that the uſe f them i is very ancient, and that 
they were practiſed even in the remoteſt antiquity, Galleries v were 


then made much in the ſame manner as at preſent, and when they 


were brought under the wall intended to be deſtroyed, a very large 
gallery was made in the body or thickneſs of the wall ; that part 
of the wall directly over this gallery was ſuſtained by ſtrong props 
or ſhorers, and the gallery filled with combuſtibles, that is, ſuch 
materials as took fire eaſily, and retained it long; ; theſe materials 
being kindled, communicated the flame to the props, which being 


ſoon conſumed, the wall no longer ſupported by them fell in, and 


by that means made a breach in the place.“ The beſieged alſo 
made uſe of the like artifice againſt the beſiegers, often making ca- 


vities under the machines of the enemy, which falling down into 


the excavation or hollow of the mine, were either broken to pieces, 
or at leaſt rendered unſerviceable for ſome time. | By means of gun- 
powder mines are now made with much greater celerity than thoſe 
of antiquity : ſince the diſcovery of this compoſition t the old method 
of 


* Theſe props were alſo ſometimes pul- ap them on by fire, with this JF that 


led away by means of cords faſtened to the ſmoke did not diſcover the deſi gn. to 


them, and carried through the gallery, the enemy. 
which anſwered the ſame end as deſtroy- 


Of Ming 
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Of Ares mining is in a manner entirely laid aſide ; I fay, in a manner, becauſe 
it is ſtill uſed in ſome caſes, and the chevalier de Sf Julien reports: 


that he actually ſaw a mine conſtructed in the ancient manner, 
made uſe of for deſtroying a work of the fortification which cover- 


ed the caſtle of Pent-a-Mcuſſen. But theſe examples are ſo rare, 


that the new. method mar be _ as the only one at preſent i in 


ule, by , 


The cuſtom of nn mines with powder i is leſs ancient than 
the application of it to other military purpoſes, The firſt eflay gf 


this kind was in 1487; the Genoeſe beſieging Serezanella, a town 


belonging to the FMorentines, an engineer attempted to blow up the 
wall of the caſtle with gunpowder placed under it; but the effect nat 
anſwering his expectation, probably either becauſe he charged his 
mine with too ſmall a quantity of powder, or becauſe it made its. 
effort by the gallery, no improvement of the hint of this engineer 
was thought of, till Peter of Navarre, who then ſerved in the Ge- 
noeſe army, and was afterwards in the ſervice of Spain, made uſe 


of it in 1503 againſt the French at the ſiege of Caſtel del Ovo, 
a ſort of fort or citadel of the city of Naples. The commandant 


of this fort refuſing to ſurrender at the ſummons of Peter of Na- 


varre, he blew up the wall of the caſtle, and took it by aſſault. 


CHAP, 
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Of the Firew 
Before of Places. 


IFEWORKS were much more uſed by the antients in the 
F attack and defence of places, than at preſent. -The great and 

violent effects of our cannon, mortars and mines, which no- 
thing can reſiſt, ſeem to have been the cauſe of our neglecting many 
uſeful and ingenious contrivances of the antients, uſed reciprocally, 
to diſtreſs the enemy, both by the beſieged and beſiegers. Although 
they had not the uſe of powder, they made uſe of fire in almoſt 
an infinite number of different ways. The invention of powder, and 
its uſe, furniſh many eaſy methods of incommoding an enemy by 
fireworks. It is not our preſent purpoſe to treat of all the compoſi- 
tions which may be made with gunpowder to annoy an enemy, but 
of the principal only, and thoſe moſt commonly uſed: 

The chief of theſe compoſitions are the fire-pot, the fire-ball, 
thundering-barrels, tarred faggots, the thundering heriſſon, or 
hedge-hog, torteaux, or torches, pow der- ſacks, grenado- balls, bomb- 
balls, and pebble- balls. 

The fire-pot is nothing but an earthen pot with two handles, in 
which is put a charged grenado, and all the reſt of the cavity filled 
with fine powder; it is covered with parchment or ſheepskins, a 
match is faſtened croſs-ways on the pot, and another to its handles, 
which are lighted when the pot is to be thrown. This pot when 
it is thrown falls to the ground, and breaks to pieces, the matches 

| O at 
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Fire- ball at the ſame time firing the powder, and this again firing the grena- 


do, the whole breaks into ſplinters, which cauſes much diſorder a- 


mong the troops where the pot falls. 


-Fire-balls are either round or oval, filled with different compoſi- 
tions, all difficult to be extinguiſhed. Theſe are thrown to a great 
diſtance with a mortar, and ſome of a leſs fize are thrown by hand 
like granadoes.” Their uſe is to give a light, by which an enemy 
may be diſcovered in the night, and fired upon with more certain- 
ty; they are alſo made uſe of to fire magazines of forage, and 
houſes in a town which is attacked. And to prevent any one from 
coming near them, and attempting to extinguith the fire, they are 
filled, in the ſame manner as carcaſſes, with grenadoes, and ſmall 
ends of musket barrels, charged with bullets, which keep at a di- 
ſtance thoſe who might otherwiſe throw ſomething upon this fire- 
work to prevent its effect. 
 Thundering-barrels are common barrels, or casks, filled with 
2 compoſition, and rolled upon the works of an enemy, in order 
to ſet them on fire, and drive him from the es intended to be 
attacked. 

This firework is ſometimes nothing but a Sud of common pow- 
der, in which a fuſe is inſerted, and fired before the barrel is rolled 
towards the enemy ; this fuſe fires the powder in the barrel, which 
by its exploſion cauſes great diſorder among the troops where it 
takes effect. 

The tarred faggot, or faſcine, is a kind of common faggot very 
well ſoaked in tarr, and which, like the thundering-barrel, ſerves 
to burn the works upon which it is thrown. 

The thundering hedge-hog is little other than a kind of thundering- 
barrel, and differs from it only in being thick ſet with points on the 
outſide. As theſe points hinder it from rolling, it is moved upon 


two wheels, by means of a piece of wood that paſſes through it 


tranſ- 
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tranſverſſy, and ſerves for the axis or axle- tree of the wheels. Poder 
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The 7orches confiſt of old cords, or old match untwiſted, and Jacks 


well ſteeped in tarr. Their uſe is to illuminate in the night the in- 


 Powder-ſacks are bags made of a very coarſe, dry cloth, which 
contain about 4 or 5 pounds of powder, and are ſo made as to be 
thrown by hand like the grenado ; into theſe a fuſe is introduced, 
which is tied very tight together with the mouth of the bag, and 
the whole is then well tarred. Theſe ſacks, or bags, ſet fire to every 
thing where they fall, and may be uſed to great advantage in the 
defence of a place. Great uſe was made of them in the defence of 

Doway,in 1710, 8 = 
Powder-ſacks are alſo thrown with the mortar, but then they are 
made much larger than thoſe thrown by hand, being about 10 in- 
ches in diameter, and about 22 or 23 inches long. They are filled 
with powder as the former, but a bomb of about 6 inches diameter 
is put in beſides, being placed at the bottom of the ſack, to pre- 
vent the ſack from falling on its fuſe, which might ſtifle it, and 
ſo prevent its firing the powder in the ſack. The fuſes, made uſe 
of for theſe ſacks, are the ſame with thoſe uſed for bombs of 12 
inches diameter. This ſack is then ſteeped or ſoaked in melted 
pitch and tarr, after which it is put into another ſack, or bag, of 11 
inches diameter, and about 25 or 26 inches long, which laſt ack 
is alſo ſteeped or ſoaked in melted pitch and tarr, the fuſe being 
firſt carefully faſtened to it; laſtly, the whole is dipped in water, 
to prevent it from ſticking to the places where they are kept for uſe. 
There are alſo grenado-balls, bomb-balls, and pebble-balls, of 

which ſomething muſt be ſaid. 3 

_ Grenadeo-balls are, in ſome reſpects, the ſame with the powder- 
ſacks. They are filled by putting in firſt one or two pounds of pow- 
der at the bottom of the bag, with a grenado ; this firſt layer, or 
O2 bed, 
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| bed; is covered with four grenadoes, and the intervals between them 


are then filled up with powder, and they are covered with a layer 
ef powder, as the former, upon which four other grenadoes are 
laid, in the fame manner as the firſt ; four different layers of pow- 
der and grenadoes are thus made alternately, which ought to fill 
the bag, leaving only room ſufficient to tie it up at the mouth, into 
which a fuſe is inſerted, and ſtrongly bound up with it; aſter 
which the whole is firſt dipped into pitch or tarr, and put into an- 
other ſack, which is firſt dipped, as the former, into pitch or tarr, 
and then into water, like the powder-ſack, and for the ſame rea- 

ſon; the fuſes of the grenadoes contained in this bag are covered 
with etoupelles, which is a kind of match, conſiſting of three 
threads of the fineſt cotton, well ſoaked in brandy, and priming or 


pounded powder, the fire of which inſtantly communicates itſelf to 


all parts, and by this means the grenadoes are more certainly fired 


than if covered with powder only. 


Bomb-balls are alſo made in the ſame manner as thoſe of gre- 


nadoes ; a bomb is firſt put at the bottom of a bag, and a bed or 


layer of three bombs, and a bed or layer of powder are laid in al- 
ternately. Theſe bombs are ſix inches diameter, and two or three 
layers of them are contained in a ball. 

Pebble-balls are alſo made in the ſame manner as the grenado 
and bomb-balls, but in theſe, inſtead of grenadoes and bombs, peb- 
bles are made uſe of; and theſe balls are contrived fo as to burſt 
in the air, that the pebbles they are filled with may fall like hail | 
upon the places deſigned. Theſe balls have nearly the ſame effect 


as the pedrero, and are even more dangerous to the enemy, becauſe 


they may be uſed with much more readineſs and ſpeed. 
All theſe ſorts of balls are thrown with the mortar. 
Beſides the different kinds of fireworks already mentioned, two 
new 
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new inventions were uſed at Liſſe in the gallant dafonge; of 
that place made by marſhal Bouflers. One of theſe,” as related by 
M. Quincy in his account of that famous fiege, was a tin-box, co- 
vered with a plank, in which were put cloths dipped in tarr, pitch 
and brimſtone. When the box opened, theſe cloths taking fire, 
and extending, burnt without reſource whomſoever they fell upon, 


who found it impoſſible to diſengage themſelves: when theſe cloths - 


had once faſtned on their apparel, WHROUD W themſelves 
immediately. 


The other invention was an earthen pan, or pot, in the nage of 
a paſty or pye, filled with grenadoes, ſtuck round with iron ſpikes, 
which penetrates whatſoever is in its way. 


CHAP. XIV. 
Of BRIDGES. 


HE bridges which are conſtructed by an army for paſling 
| canals, rivers, Sc. being comprehended under the name 


of artillery, we ſhall here give an account of what con- 
cerns them. - 


Theſe bridges are made with boats, which are aha at ſmall , 


diſtances from each other, the whole width of the river, parallel to 
their lengths, and covered with planks, which reſt on pieces of 
wood called poutrelles, or joiſts, firmly fixed to the boats. 

There are bridges of boats of many ſorts ; ſome are conſtructed 
with copper boats, which in artillery are called pontons, and which 


are 
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Bridges are carried with an army upon carts or drays, made for that purpoſe; 


N. XV. 
Fig. I. 


Fig. 2. 


Fig. 


S 
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Fig. Is, 2. 


3, 


A TREATISE. of 


others are conſtructed with the common boats found on a the rivers 
which are to be paſſed. 
Io conſtruct a bridge of boats, the boats are bound together ; 
with ftrong ropes, as is repreſented in fig. 1, 2. of pl. XV, 
A-croſs theſe boats are laid the pouzrelles, and upon them ſtrong planks 
of deal, which are firmly nailed on ; fir planks are preferred; : 
becauſe that wood is lighter and leſs brittle than oak. 
When the river over which the bridge is to be laid is very rapid, 
anchors are let down from the cord or cable to which all the boats 


are faſtened ; theſe. anchors are firſt caſt into the river, and the cord 


is then drawn as tight as poſſible, that the boats may be more ſe- 


curely fixt ; theſe cords, or cables, are called in artillery c:nquenelles, 


and are generally one inch and an half in diameter, and 100 fa- 


thom long. 


The boats have alſo anchors, by means of which their fituation 
is rendered more ſteady and ſecure, and capable of making a . 
reſiſtance to the tide or motion of the water. 


Hg. 1. in Plate XV. ſhows part of a bridge of boats, which 


is not entirely covered with planks, that the arrangement and diſ- 


The ſame method is obſer- 


polition of the poutrelles may appear. 


ved in the bridge of boats repreſented by fig. 2. in the ſame Plate. 


This bridge is only for paſling ſmall rivers. 
Fig. 3. in Plate XV. ſhows a pango mounted on its- carriage 


or cart. 


M. Se Remy * in his aide that the pontons which 
were in uſe before the time of M. the marquis de la Frezeliere, lieu- 
tenant-general of the artillery (which poſt he filled with great di- 
ſtinction) got being capable of tranſporting twenty-four pounders 
over large rivers, without danger of ſinking, becauſe they lay ſo 


near 
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near the water's edge, he contrived others longer and higher, which 
were capable of tranſporting the heavieſt pieces of artillery over an y— 
river, without danger of the like inconveniency. The principal di- 
menſions of theſe boats, according to this author, are as follow: 

Their height is 2 feet 9g inches. 

Their width 5 feet 6 inches. 

Their length 18 feet 6 inches, 

The poutrelles, which are of firr, as well as the planks with 
which they are covered, are 22 feet long, 4 — and an half wide, 
and 5 feet thick. 


The planks are 14 feet long, 13 inches wide, and 2 inches thick. 
The diſtance between each boat, or ponton, ought to be 9 feet. 
| Beſides the bridges already mentioned, which are moſt common, 
there are yet others, called ponts volants, or flying bridges. Theſe are 
ſometimes boats, joined together by ſtrong ropes, and frequently with 
chains, upon which a ſufficient number of madriers, or planks, are 
diſpoſed, ſo as to make a platform proper to receive cannon, and on 
which they may be fired, either to oppoſe or favour the paſlage of 
a river. An epaulment is alſo made musket proof, to cover the 
men who occupy this bridge, and play the cannon. 
The pont volant is alſo ſometimes a bridge made of one great 


boat, or ſeveral leſſer boats, which floating, is drawn croſs a river, by 


means of ſome machines, or cords, which communicate with the 

oppoſite ſide. 
A bridge is alſo called a pont volant, which is made over mall 
rivulets 4 or 5 fathoms wide, and compoſed of two bridges, laid 
the one on the other, in ſuch manner as that the upper one may 
be thrown forward by means of cords and pullies properly diſpoſed 
in the lower. Theſe bridges can never be large, becauſe the 
weight of the upper bridge, when it runs out, or is thrown for- 
ward, 
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ward, wou'd, if not very ſmall, break all its faſtening to the under 
bridge, and ſo the whole machine would be rendered uſeleſs; and 


for this reaſon they are never uſed but for paſſing ditches, folles, 
or rivulets not wider than 4 or 5 fathom. 


Beſides theſe there is another ſort of pont volant, made uſe of in 
war on ſeveral occaſions, called a raft, or float, This is made of 
many rafters, or pieces of timber, which together form a kind of 


floor; theſe are covered with planks, or ſtrong madriers, and a cer- 


tain number of empty casks are made faſt to the ends of the rafters, 
the better to ſupport the float, and whatever is placed upon it. 
Theſe floats are uſed to tranſport troops, cannon,  &c, over rivers. 


RE, 
Of the Proof of Powder a 


HERE have been different inventions propoſed, and put 
in practice heretofore, for the proof of powder, that is, to 


aſcertain its goodneſs. But his majeſty, by an ordinance of 


the 18th of September 1636, which is ſtill obſerved, ordered the 


PI. VII. 


Fig. 5: 


proof of powder to be made with a ſmall mortar, which ſhould 
carry a bullet of 60 pounds, to the diſtance of 50 fathom at leaſt, 


with only 3 ounces of powder. If the powder threw the bullet to 


a leſs diſtance, it was not received into his majeſty's magazines, 
Fig. 5. in Plate 7. repreſents this mortar, which is called a prover. 


Its dimenſions, according to the ordinance juſt mentioned, are 
as follows: 


a The diameter of the mouth of the mortar, is 7 inches, and 
3 4ths of a line, 


5 The 
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5 The length of che hollow cylinder, or bore, is 8 inches 10 lines, 

The diameter of the chamber is 1 inch 10 lines, 

b The length, or depth, of the chamber, is 2 inches 5 lines. 

e The touch-hole, terminating at the bottom of the chamber. 

F The diameter of the mortar (including the thickneſs of its me- 
tal) at the chace is 8 inches 10 lines. | 

g The diameter of the mortar (the thickneſs of its metal includ- 
ed) at the chamber is 4 inches 8 lines and an halt. 

þ The diameter of the touch-hole is 1 line and an half. 

a: The thicknefs of the metal at the ring (not 2 the 
n or thread) is 10 lines, 

The length of the braſs (7) ſemelle of thi mortar, which i is 16 
. i 


(7) We have called a piece of wood which it is alſo caſt. This ſemelle ought 
which is placed on the tranſoms at the to make an angle of 45 degrees with the 
top of the carriage, to ſupport the breech mortar, ſo that if the ſemelle be placed 
of cannon, a ſemelle. In the carriage of upon ground of a true level, the line, 
a mortar for the proving of powder, the which is conceived to paſs longitudinally 

part on which the breech of the mortar through the middle of the bore of the 
reſts is alſo called a ſemelle, and is made mortar, will make with it an : of 
of the rame metal as the mortar, with 45 degrees. | 


CHAP. XVI 


Of the Proof of Cannon. 


7 HE proof of cannon is made to aſcertain their being well 
caaſt, their having no cavities in their metal, and, in a word, 
their being fit to reſiſt the effort of their charge of powder. 

In artillery the name of chamber, or honeycomb, is given to the flaws 
or cavities found in the body of the metal of pieces, when they 
come from the foundery. The diſcovery of theſe defects is of great 
. im- 
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Of 2 importance, becauſe as the metal is weaker in thoſe parts 2 


ing Can- 
non. 


any other, they endanger the burſting of the piece. 9. F 
The ordinary method of proving cannon is to fre them men 
times with very ſtrong charges of powder. In making this proof 
the piece is laid upon the ground, ſupported, only in the middle, 
by a piece of wood about 4 or 5 inches thick; and a convenient 
place is made choice of for this experiment, to prevent accidents. 
When the piece has been fired twa or three times, a ſmall quan- 
tity of powder is ſcattered along the bore, and fired in order to clean 
it; water is then poured in, and preſſed toward the breech by a 
ſpunge of nearly the ſame caliber, and the touch-hole being at the 
ſame time ftopped with the finger, a ſtrict ſearch is made whether 
the water ouzes out any where, and if it does not, it is certain the 
piece has no clefts or creviſes. 
Methods are then taken to diſcover whether there are any cham- 


bers in the inſide of the piece ; for this purpoſe an inſtrument is 


uſed, called a car. This cat is a piece of iron having one, two, or 
three claws, or prongs, which are very ſharp, and diſpoſed, when 
there are three of them, in form of a triangle; this piece of ĩron 
is faſtned to an hampe, or handle. 


To examine a piece, the cat is introduced into the bore, or inte- 


rior part of it, and if there are any cavities therein, it never fails 


to diſcover them. There is yet another kind of cat, different from 
that juſt mentioned; this laſt conſiſts of two branches of iron, fix- 
ed to the end of a piece of the ſame metal, each of which has talons 
or claws of ſteel. One of theſe branches has a turning joint, or 
hinge, governed by a ſpring, and diſpoſed in ſuch a manner, that 
when the cat is introduced into the piece, the leaſt cavity relaxes 


the 


* *Tis not perhaps the weakneſs of the but the cavity extending and communi- 
metal only by io little a dent or cavity, cating with other flaws. 
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the ſpting, and by that means is diſcovered. M. Sr Remy tells us, Pr 77 of 


that the founders, to whom theſe inſtruments are not at all pleaſing, 
call the common cat the Devil, and chat with wo ſpring branches 
the ſpight of the Devil. | 

Wax-lights, and even looking-glafles, are alſo made uſe of to ex- 
amine the inſide of cannon. In order to uſe the looking-glaſs, or 


mirrour, it is neceſſary the ſun ſhould ſhine out bright; the breech 


of the cannon being then placed towards the ſun, and the mirrour 


overagainſt the mouth of the piece, it illuminates the hollow cy 
linder, or bore, ſufficiently to diſcover the flaws 1 in it, if 7 0 ſuch 


there are. 
M. Dulacq, in his treatiſe on the Mechaniſm of Artillery, a work 
full of curious and uſeful reflections, obſerves, that the common 
method of proving cannon, how high ſoever they may be charged, 


concludes nothing with reſpect to the perfection of the piece, be- 


cauſe it does not bring it to the degree of ſoftneſs, nor give it the 
ſhock and agitation which it receives when it is in danger of burſt- 
ing, neither does it give that en to the powder which it would 
have at ſuch a criſis, | | 
The examination by the cat, the wax-candle, and the mirrour, 
can only prove the concave ſuperficies of the bore to be ſmooth, 
and free from holes or flaws, but none of theſe experiments can 


diſcover the cavities, or hollows, which may happen in the body of 


the metal. The ſame may be ſaid of the experiments made with 


water and ſmoke, M. Dulacg is of opinion, that the beſt method 


of proof is to fire the piece about 40 times ſucceſſively, as quick 


as poſſible, It is certain that a piece which ſtands this proof will 


obtain a kind of certificate that it is well conſtructed ; but the ex- 
pence of this method, which is very conſiderable, deſerves ſome 
attention, 


P32 a7 The: 
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The method uſed by M. Valliere, as related by M. Dulacg, i 1$ 
firſt to fire each piece twice charged with its ordinary bullet, and 
then to fire it twice more, charging it, inſtead of a bullet, with a 
cylinder of fat earth, about two feet in length. This cylinder as it 
were concenters the action of, or confines the powder in the cham- 
ber, or inmoſt receſs of the hollow cylinder of the piece, in ſuch a 
manner as to make it preſs on the metal with its utmoſt force. 


This proof is a very good one, and has the advantage of ade 
made with a very ſmall expence of powder. 


The ſame author relates an experiment, which he had ſeen made 
at Lyons, upon two pieces of cannon which were caſt in that city. 
Each piece was fired above 1 500 times fucceflively as faſt as poſſi- 
ble, their charge each time being one third the weight of the bul- 


let; and after this exceſſive proof, they were as fit for immediate 
ſervice, as if they had not been fired at all. Their chace was 


not in the leaſt widened, their mouth continued even and uni- 


hs form, and the whole bore or interior cavity appeared perfectly 
e ſmooth ; the founder would have warranted them for as many 
« more diſcharges at the leaſt ; the touch-hole of one of them 


was ſcarce at all enlarged, and the other but r little, both of 
e them being in a good ſtate for ſervice.” 


This proof, as M. Dulacg, remarks, was very fit to aſcertain the 
goodneſs of pieces caſt in a new metal; but ſhould not be made 
upon any but thoſe firſt caſt, the others made of the ſame metal 
need only be proved in the common way. 

Errard de Barleduc, in his Fortification relates an experi- 


ment almoſt of the ſame kind, made at Paris, by the Sieur Deftroz, 
grand maſter of the artillery of France, who was ſeen, ſays this 


« author, in the time of Charles the gth, to fire the ſame piece 
« of cannon, with the ſame powder, two hundred times within the 


© ſpace 


_ ARTILLERY... 
my ſpace of nine hours, without damaging the piece in any reſpec.” 
And indeed a great progreſs had been made in artillery even at 


that time, by means of the long and bloody wars between Francis 
the firſt, and the emperor Charles the Mö. 5 


Of the Proof of Mortars 
N 4 HE proof of mortars, according to the ordinance of the 7th 


inſtrument well tempered, all the places where a flaw is 


chamber will contain. 

For this purpoſe the mortar is "then upon the ground, with 
ſome part of its trunnions funk below the ſurface, and reſting on 
wooden billets, to prevent their being driven in too far; the piece 
is then fired three times ſucceſſively, with bombs of a proper cali- 
ber, filled with a mixture of earth and ſaw-duſt. The touch-hole 


ther there be any crack or flaw through which it can inſinuate it- 


ſelf. Afterwards the piece is well waſhed and ſcraped, and when 
no flaws or hollows appear, or any other circumſtance to its preju- 


making it. 


CHAP. 


of Oober 1732, ought to be begun by ſcraping, with an 


ſuſpected; and if nothing of that kind is diſcovered, the proof muſt 
be proceeded in, by firing them with as much powder as the 


is then ſtopped, and the mortar filled with water, to diſcover whe- 


dice, the mortar 1s received ; on the contrary, when any defects are | 
diſcovered, which might render it leſs ſerviceable, its handles are 
immediately broken off, and the founder can demand nothing for 
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675 "y Atilla neceſſary for an Py 


T is not eaſy to determine the number of cannon which ought 
1 to attend an army. A numerous artillery qualifies forces for 


great enterprizes, and enables them to attack an enemy, and 
defend themſelves, with vaſt advantage. But, beſides that it is very 
expenſive, it is alſo very troubleſome in long and fatiguing marches, 
and the number of horſes it requires very much enhances the ex- 
pence, by means of the great quantity of forage which they conſume. 


According to the calculation of our ancient engineers, there ought 


to be one piece of cannon to every thouſand men; ſo that in an 
army of 40, ooo men, there ought to be 40 pieces of cannon. But 


the number of cannon ought to be proportioned to the nature of 
the enter prize an army is intended to undertake, and the difficul- 
ties and obſtacles it has to ſurmount. An army has not all its ar- 
tillery with it at all times, but it ſometimes lies canton'd in the 
neighbouring towns, eſpecially when the army is not near enough 
to the enemy to expect an attack, or is not intent on coming up 
with him to give him battle, or, laſtly, when the places where the 


artillery lies are ſo near as that it may be brought together in a very 
little time. 


We ſhall now give the particulars of a train of artillery for an 
army of 50,060 men, pretty near to what M. St Remy gives in his 


Memoirs, which will ſerve to convey ſome idea of a train neceſ- 
ſary for a greater army. That author gives but 50 pieces of can- 


non to this army, but he ſuppoſed it was only to ſerve in Flan- 


ders, a place full of fortified towns, from whence cannon and war- 


like ammunition might eaſily be brought, in caſe they ſhould be : 


thought neceſſary, 


A train 


8 
> 
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A train of artillery for an army of 50,000 men, which ſhould be 
intended to penetrate far into an enemy's country, at a great di- 
ſtance from any fortified places of their own, ought to be much 
more conſiderable. 


A Table of Things 1 ary i a Sake of Artillery con- 
 ſfefring of 50 Pieces LY Cannon. 


|| See p. 113. for the - allotted to 


each horſe. 


* The author having before allotted 
30⁰ weight to each horſe, which in this ar- 


Horſes. | Pieces "hiſs and i | Pounders, TE —_ ag ſets of 
4464] — = 414 — — 24 
- . — — | I of each, 
36 — — — — 12 
| mm rs „ T 
I20] — — 20 — — 8 
80] — — 20 — — 4 
81 — — — — 2 
Total 324 50 48 6 
Horſes. | Carts, | Bullets. : 
: 32 8 of 241b. 400 at 50 to a cart. . 
24 6 of 121b. 600 at 100 to a cart. 
52 13 of 8 lb. 2000 at 154 to a cart. 
5 28 7 of Alb. 2000 at 286 to a cart. 
Total 136 5 5000 - 
Horſes. Carts. 
my 320| : 80 Each loaded with 4001b. of powder, 400lb. 


of bullets, and 300 lb. of match, which 
makes 1 100 lb. for the load of each cart. 


Horſes 


ticle would be 12001b. to each cart, ſeems 
here to allow 1001b. for cheſts, caſks, &c. 
to contain the powder, bullet and match. 


AT 
Carts, 
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4 Each loaded with 800 Ib. of bullet, and 


| S3oo lb. of match. | 
112! — 28 Each loaded with 1000 lb. of powder.“ 
96 — 24 Each loaded with 250 tools for removing 
earth, as ſpades, mattocks, pickaxes, 
| wooden ſhovels bound with iron, &c, 
16 — 4 Far 2000 hedging+billspacked up in barrels. 
20 — = 5 For 2000 grenadoes charged and barrell'd. 
12] — 3 For z forges compleat. 
41 — = 1 Loaded with coals, 
Total 596. _ 149 
Horſes. | Waggons. | 
15 — = 3 To carry 1000 hatchets with helves. 
5| — = 1 To carry the ſmaller tools. 
5 — = 1 To carry 2000 miners tools. 
15 — = 3 To carry cordage of ſeveral forts, 
5] — = 1 To carry 3000 facks for earth. 
Total 45| 
Horſes. | (8)Caiſſons. 5 Uſe 
= * 4 For the capt. of the artificers 1; for the ma- 
jor or maſter of the lodge of artillery 1; 
| for the artificers 1; and for the ſurgeon, 
major, and the chaplain 1. 
8| 2 Loaded with cordage for the bridges. 
Total 24 | — +» 6 


Horſes. 


+ Here 200 lb. is allowed for caſks, covered at the top with a ſlope or pent, 
&c. Or elſe, as the powder is the moſt which are carried upon a cart, and ſerve 
eſſential article, it is thought proper, by to contain the various implements be- 


making the load leſs, to ſubject the car- 


ing to the train, which cannot be car- 


riage of it to the leaſt inconveniencies ried in the common waggons and carts, 


poſſible. 


(8) Caiſſons are great wooden caſes 


alſo the ammunition-bread, 
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Horſes. | Carriages. 


— 


Pontons. 


„ * ä 


— — 


120 
12 


— | — 
Total 132 — = 22 


20 For 20 copper boats, or pontons, mounted. 
2 Spare drays, or carriages. 


Total Amount of all the Apparatus for a Train of 50 


Pieces of Cannon. 


Horſes. | Carts. | Wag-| 
| gons. 
For Cannon 324 3449 
Carts 732] 149] — | 
Waggons 45] | 
Canons 24} | | 
Pontons 132 
; 1257 183] 


Caiſſons. Spare | Pontons on 
Carriages. | Carriages. 
— - 4 '—- 6| — - 20 
— 2 | 
| 
| Drays 2 
mn OY TE oY 


It muſt be remarked in this table, that the load of each cart 
drawn by 4 horſes is eſtimated at about 1200 1b. weight. It has 
been proved, that the force of a draught-horſe may be eſtimated, at 
a medium, to be equal to about 300 Ib. weight (?), the reſult of 
which is, that 4 horſes can draw a weight of 1200 lb. There are 

nevertheleſs ſome ways, and ſome kinds of ſoil, as mountains, &c. 


* 


(9) In the Memoirs of the Royal Aca- 


demy of Sciences for the year 1699, it 
is ſhewn, that the force of a man, exerted 
in drawing a weight in an horizontal di- 
rection, walking with his body ſome- 
ching inclined forwards, is equal to no 


where 


more than 27 lb.; and that the force of 


an horſe, drawing a load, is equal to that 


of ſeven men, that is, to ſeven times 
27 lb. or 189 pounds; but this is with- 
out the aſſiſtance of any carriage, or me- 
chanics. An horſe harneſſed to a _ is 

Able 
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where a horſe cannot draw 300 lb. weight; but theſe are extraor- 
dinary caſes, the inconveniencies of which are remedied- by relays 
of horſes, Which are generally found among trains of artillery, or by 
horſes, or other beaſts of draught, taken up on the ſpot. + 
Our 24 pounder is known to weigh 5400 1b. weight; if this 
number be divided by 300, the number 18 will reſult for the quo- 
tient, which is the number of horſes neceſſary to draw this piece 
of ordnance. They may however be very well reduced to 16, as 


is done in the preceding table, becauſe the ſtrength of all the horſes. 


being as it were united, is capable of an effort ſomething greater 
than could be made by their ſtrength, if exerted ſeparately. _. 

In the ſame manner the number of horſes neceſſary to draw any 
other pieces, of which the weight is known, may be found. The 
weight of each piece of ordnance is generally marked upon it, all 
our founders being obliged to mark the weight, not only upon can- 
nons, but even on mortars and pedreros, by the ordinance of the 
7th of October 1732. 


Under the article of cannon we have taken notice of the weight 


of the principal pieces, and we ſhall here add the weight of mortars, 
which was omitted under that head. | 


able to draw a much greater weight, e- 
ſpecially on a ſmooth, plain, or level 
road, lying in an horizontal direction, be- 


cauſe no force is then required more than 


ſufficient to overcome the friction of the 


wheels; but upon uneven ground an 


horſe cannot draw the ſame load, on 
cauſe, beſides the friction, he has the 


reſiſtance made by the irregularities of the 
ground to furmount, and alſo fome part 
of the weight the cart is loaded with to 
ſupport. It is only in common ways, 
and thoſe tolerably even, that the force 


of an horſe, harneſſed to a cart for the 


drawing of a certain weight, is eſtimated, 
at a medium, at 3oolb. 


SECT. 
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A ©CORDING to St Remy, the mortars which have concave 
chambers, that hold 18 pounds of powder, weigh about 
5000 1b. thoſe the chambers of which hold 12 lb. of powder, 2500; 
and thoſe whoſe chambers contain 81b. weigh about 2000. Ac- 
| cording to the ordinance of Ofober 7, 1732, the mortar of 12 in- 
ches diameter, with a cylindrical chamber containing 5 pounds and 
an half of powder, ought to weigh 14.50 pounds; that of 8 inches, 
3 lines diameter, with a cylindrical chamber, containing one pound 
and three quarters of powder, ought to weigh 500 1b. that of 12 
inches diameter, having a chamber in ſhape of a pear, containing 
12 lb. of powder, 2300 Ib. and, laſtly, that of 12 inches diameter 


with the pear-ſhaped chamber, AY 5 1b. and an half of 3718 


der, ought to weigh 1700 lb. 


Jo the tables already given we ſhall yet add a plan of a train con- 


fiſting of 1000 horſes, as given by M. de Quincy, author of the 


Military Hiſtory of Lewis XIV. which will ſerve to give a more 


compleat idea of all the things neceſſary in a train of artillery, with 
regard to the number of horſes employed in it. Thus train is di- 
vided into brigades, that is, into the different corps which a train 
of artillery is divided into, in order to march, 


Plan of a Train of "OY, con of ting of tn one rhouſand 
Horſes. 


Firſt Brigade. 


Teams. Horſes. 


1 For one waggon \ with 300 tools, one third mattocks, one 


third ſpades, and one third hedging-bills 4 


Q 2 IE -. or 


11 5 
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Teams. Horſes. 
1 Brought over — — | 
12 For pieces of unde 24 pounders 5 of the new _ 
J invention, mounted and furniſhed . 48 

2 For-1 ſpare carriage with its chevre, () or ciangle and 
01 2 ſets of furniture 8 
3 For 3 waggons of neat n wk loaded with ! 
AS 1200 weight 12 
8 For 8 caiſſons of bullet, pale l 50 bullets, 
10 cartouches, and 6 packs of match 32 


5 For 5 waggons, each loaded with 3 casks of powder, 
3 barrels of ſhot, and I of flints for the firelocks, 


cContaining 9goo | 20 
2 For 2 waggons for the een of the brigade 8 
1 15 7 | 1177 * 
| it Secong Brigade. 1 
8 Horſes, 
1 For 1 waggon of tools, as in the firſt brigade @ * 
16 For eight 8 pounders with their furniture 64 
For 


(10) Theſe are pieces with foherical 


| A, which M. de Quincy thinks 


very uſeful in a field-equipage, becauſe 
they are lighter than others. A 24 pounder 


of this make weighs little more than 
3000 Ib. -------- See the inconveniencies 


tor which theſe pieces have been laid aſide 

in page 18. 

(11) The Chevre, or triangle, is an in- 
ſtrument with three feet, being three 
pplcs, joined together at the top, which 
are diſpoſed Ig e and ſupport each 


other. Two of theſe pieces of wood 
form a kind of ſcale, and terminate in a 
point above the machine. At about one 


third of the height of the machine, or 
at three or four feet from the bottom, is 


a nth... to which a rope is faſtened, 

that runs over a pulley placed at the top 
of the chevre ; with this rope any weight 
is raiſed, by turning the capſtern, and ſo 
winding the cord, or rope, round it. 
The pulley at the top of the chevre is 
ſometimes mouffled, that is, compoſed of 
a complication of pullies, co-operating, 
together, by which the effect of the ma- 
chine is much increaſed, that is, it's 
rendered capable of raiſing a greater 
weight with the ſame force. The chevre 
is made uſe of to raiſe cannon and mor- 
tars, .in order to place them on their car- 
riages, and on all other occaſions in the 
working of artillery. 
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Teams. Forſes. 
17 Brought over — . - As. — 68 
12 For 1 ſpare carriage, and 2 ſets of furniture,: I. tram and | 

an half, making Wik 6 

4 For 4 waggons of neat powder, ods PW with . 
1200 weight Ut 10 16 

6 For 6 caiſſons of bullet, each containing 1 30, 20 car- 
touches, and 6 packs of match * Se 24 
5 For 5 waggons loaded as in the firſt brigade - | m0 
2 For 2 waggons for the officers OTST 8 
—_— 142 
Third Brigade 500 11095 

Teams. e 
1 For 1 waggon of tools N 4 
10 For ten 4 pounders mounted, with their furniture 40 
1 For 1 ſpare carriage, and 2 ſets of furniture 4 
2 For 2 waggons of neat powder 8 

3 For 3 caiſſons of bullets, each containing 300, 20 car- 
touches, and 6 packs of match | 1 
5 For 5 waggons loaded as in the former brigade 20 
2 For 2 waggons for the officers  ' _ +. 

Fourth Brigade, 

Teams, . Forſes. 
1 For 1 waggon of tools 5 5 
10 For ten 4 pounders mounted, with their furniture 40 
1 For 1 ſpare carriage, and 2 ſets of furniture 4 
2 For 2 waggons of neat powder = 8 


For 
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Teams, . Horſes; 
I 4 Brought over == — — — c 
3 For 3 caiſſons of bullets with cattouches and match, ry 
before 12 
5 For 5 waggons loaded as in the firſt brigads Fi 20 
2 For 2 waggons for the officers | 8 
24 | „ ow 
: Fifth Brigade. | 
Teams. | 7 Horſes. 
1 For 1 waggon of tools 5 4 
10 For ten 4 pounders mounted, with their furniture 40 
1 For 1 ſpare carriage 1 A z 
2 For 2 waggons of neat powder om 
3 For 3 caiflons, containing each 300 bullets, 20 car- 
touches, and 6 packs of match _ 12 
- . For 5 waggons loaded as before 420 
2 For 2 waggons for the officers 8 
24 96 
Sixth Brigade. | 
Teams. : Horſes, 
1 For 1 waggon of tools OR ——— 
10 For ten 4 pounders mounted, with their furniture * 
1 For 1 ſpare carriage 4 
2 For 2 waggons of neat powder 8 
LY For 3 waggons of 300 bullets each, 20 cartouches, and 
4 packs of match _ I2 
5 For 5 waggons loaded as before 20 
2 For 2 waggons for the officers 8 
24 . 


- ARTILLERY, 
Seventh ur. avant 


Teams, ... 7 
1 For one waggon of „ 4 
10 For ten 4 pounders mounted, with their nude 8 

1 For 1 ſpare carriage with its furniture 4 
2 For 2 waggons of neat powder 8 


3 For 3 caiſſons of bullets, containing each 300 bullets, 20 


cartouches, and 6 packs of match | 7% 

5 For 5 waggons loaded as before 20 

2 For 2 waggons for the officers TY 
"24 | * 


Beſides theſe ſeven brigades, there mat be yet more teams, to draw 
the tools, and other things neceſſary in a train of artillery, viz. 


Teams. OTH Horſes. 

3 For 3 waggons of tools 12 

4 For 4 waggons of grenadoes 16 
15 For 15 waggons loaded with * ball, and flints wt 

the firelocks uo 

1 For 1 waggon of hogs-greaſe OS 

1 For 1 waggon of earth-ſacks, and cordage 4 


1 For 1 caiſſon loaded with 4000 earth- ſacks, 10 pair of 
traces, 6 double and 4 ſingle, and 1 barrel containing 
ooo flints for the firelocks 

1 For 1 caiſſon loaded with 300 hatchets 

1 For 1 caiſſon loaded with 600 bills 


2 For 2 forges compleat 
1 For 1 waggon loaded with 1200 weight of iron 
1 For 1 waggon of wood for remounting 


3 —_ 


4 

4 

4+ 

2 For 2 caiſſons of miners tools „ 8 
a 

4 

* 
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For the Equipage of the Officers, &c. belonging to a 
N Train of Artillery. 
Teams. ; Horſes, 
6 Belonging to the firſt commandant | 24 
2 To the fecond 8 
2 To the third 9 
1 To the major 4 
1 For the caiſſon of bread * 
1 For the commandant of the battalion, employed as pro- 
vincial commiſſary =» 4 
1 For the comptroller 4 
1 For a waggon for the commiſſary of the park, or the bs 
| where the artillery is brought together 4. 
1 For the chaplain and ſurgeon 4 
1 For the captain- general of the waggons 4 
1 i 


The total number of horſes * in the WOE &c. above, 
amounts to 954. ; ſo that 46, or 11 teams and an half, are ſtill re- 
maining, which ſerve to draw what in artillery is called the menus 
achapts, or ſmall things ; as flamboys, candles, cordage and pack- 

thread, wire, padlocks, nails, ſteel, glue, files, lanterns light and 
dark, tin meaſures to meaſure the powder, tunnels, paper, pen- 


knives, ink, ſealing-wax, &c. and alſo the tools of the artificers | 
belonging to the artillery, 


CHAP. 


07 the March of a Paw of Artillery. 


HE artillery is divided into brigades, as appears by the pre- 
ceding account; and a brigade generally conſiſts of 8 or 


10 pieces of cannon, with all the neceſſaries and furniture 
belonging to them. Officers are- appointed to conduct each bri- 
gade, and the whole, _—_ to M. e „ marches in the fol- 
lowing order. 

That part of the army, called the Royal Artillery b battalion, 
e marches at the head of the train; as many detachments, conſiſt- 
ce ing of 15 men each, Tommanded by a lieutenant, are drawn out 
« from this battalion, as there are brigades, for their eſcort, or 
* guard. When the artillery marches ae: the oe the Oy 

« cheſt is placed at the head of the train. 

There are alſo a number of pioneers, proportioned to the repairs 
the ways are ſuppoſed to require, who march after the firſt batta- 
lion of royal artillery, and are under the direction of a skilful of- 
ficer, in capacity of their commander, who is to conduct them in 


ſuch a manner as may be moſt convenient on the march. 

Theſe are followed by a waggon loaded with tools of all ſorts, 
and a light brigade, that is, a brigade compoſed of pieces of the 
ſmalleſt caliber. Then come the equipages of the firſt command- 
ant, of the ſecond commandant (if there is malt and of the oper 
of the battalion. 

After theſe another light brigade, with the equipages of the of- 
ficers of the battalion ; and the equipages of the reſt of the officers 
march at the head of the brigades tt to which they reſpectively belong. 

R The 
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The other brigades follow in ſuch an order as that the heavieſt, 
or that which is compoſed of the largeſt cannon, may march in the 
centre; ſo that if there are ſix light brigades, there may be three 
before and three behind this heavy brigade, which is ſometimes 
called the park brigade. 

All the brigades, except the park brigade, chatige paste among 
themſelves, chat! is, each one is alternately at the head and in the 


rear, that the fatigue of each poſt may be equally divided. 
The rear-guard of the train confiſts of 50 men, draughted or out 
of the royal artillery, and commanded by a captain. 


Each brigade has a captain of the waggons, and two eomdudtors, 
with a certain number of artificers, to _ ſuch accidents as may 
happen in the march. 


The provincial commiſlaries march at the Ne of their PROPS] 
and ſee that the officers appointed to conduct them preſerve the or- 


der of the march, and do not quit * ou till the W arrives 
at the place intended. 


CHAP. XX 
Of the Artillery -Part. 


HEN the artillery is arrived at the place appointed for 

W it by the general of the army, it is there lodged, and the 
ſpace which it occupies is called the park of the artillery; 

the ammunition is ranged in the ſame order as the battalions of the 


royal artillery, appointed for its defence and ſervice. 


The figure of the park of artillery 3 is generally that of a rect- 
angular 
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angular parallelogram, if the ſituation of the ground doe not Crake 


another form neceſſary. 
The commiſſary of the park, according to M. Quincy, merke 
with pickets the ſpot on which the firſt waggon of each brigade is to 


be placed, and poſts the reſt of that brigade on the ſame line, ſepa- 
rating one brigade from another, ſo as that when the train marches 
again, it may be done without confuſion. 


Some commandants, according to the ſame author, place the 


pieces of the firſt line firſt, and next theſe, the waggons containing 
the ammunition intended for the ſervice of theſe pieces ; and after- 


wards place the pieces of the ſecond line in the ſame manner, form- 


ing the firſt line with one half of the artillery, and the ſecond line 
with the other. Theſe gentlemen are of opinion that the park may 
be divided in this order with leſs confufion than in the preceding ; 


the others think that, by placing all the cannon in the firſt rank, 


and the proper ammunition behind each brigade, the park is raiſed, 
. e. the artillery renews its march, with as much eaſe, and with a 
better effect. 


The arrangement of the artillery however depends upon the will 


of the commandant, .except that .he ought always to obſerve 
the following particulars, viz. that the pieces of cannon and 
the carts ought to be two paces diſtant from each other, the bri- 
gades 5 paces, and the lines 40 paces : When there are pontons in 
the train, they form the laſt rank, and are 40 paces diſtant from 


the preceding. 


The park- guard conſiſts of 50 men, dr aughted from the battalions 
of the royal artillery, who are poſted overagainſt the park at the 


diſtance of 40 or 50 paces from the front; from theſe alſo the cen- 


tinels of the park are draughted, two of which are poſted at each. 


rank, ſword in hand, and without fire-arms. | 
„ 5 
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tuation, of making a vigorous defence, and require more artillery 
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The battalions of the royal artillery. are placed at the right and left 


of the park, and the carriage-horſes at about 3oo paces diſtance, on 
the right or left, ina _ commodious. Ace, where they may be out 


of danger, 


When the army is encamp'd in form, in a field or o pen 


f place, the artillery is placed overagainſt the centre of the firſt line 


formed by the troops, at the diſtance of 3 or 400 paces from the 


front of this line, if the ground will permit; otherwiſe it is placed 


at the diſtance of 2 or 3oo paces behind the centre of the * 
line. 

About 100 paces before the park, three advanced pieces of can- 
non are planted, charged, and ready to be fired, which are called 
alarm-pieces, becauſe they are uſed to call in, on a ſudden, the troops 
which are foraging, when there is a neceſſity of ſo doing, and to 
give the alarm for the whole army to put itſelf under arms, or for 
any other purpoſe to which the general thinks proper to appoint 
them. A cannoneer is always poſted 1 near theſe pieces, with a 


match ready 3 


A. XXI. 


0 Ya / tbe Ammunition neceſſary for * the 


Attack or Siege of a fortified Place. 


OTHING can be laid down under this head with 
great exactneſs, becauſe it may happen that a place of but 
ſmall extent, as Philipsburgb, ſhall be capable, by its fi- 


to attack it than a larger place. The number of attacks propoſed 
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to be made, and the obſtacles which are foreſeen to be roads to 
be ſurmounted, ought to determine the number of artillery proper 
for an army to make uſe of, in order to ſucceed in its enterprize. 
Example may ſerve us here inſtead of precept. The following 
account, from a very able engineer, may ſerve to give an idea of the 
principal things neceſſary for forming a ſiege. This eſtimate, or 
liſt, was drawn up for forming the ſiege of one of the moſt con- 
ſiderable towns in Flanders, 


Lif of the Ammunition and Provifions collected to gether 
for forming the 0h vgs of kk. 


 Ammuni tron-bread, 


: Cue the army to conſiſt of 32,000 5. and 
18, ooo horſe, two regiments of bombardiers, fuzileers, 
general officers, miners, cannoneers, perſons belonging 
to the hoſpitals, and 10,000 peaſants. Leſs than 90, ooo 
rations of bread, per day, will not ſuffice for the firſt 10 
days ; and for the 3o days, which it may be ſuppoſed the 
place will hold out, before the garriſon evacuates the town, 
80,000 per day; which, reckoning 180 rations to the 
ſeptier of Paris, makes in all for 40 days about Septiers I 5 50 


Forage. 


At the rate of 18,000 rations per day, ſuppoſing the 
horſe without the camp and lines, the ration eſtimated 
at 101b. of hay, 61b. of ſtraw, and 3 pecks of oats, 
the whole for 40 days makes | Rations 72,000 


Fe 
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Powder. 
W doo bees for 24 Fe each poo 
eſtimated at 12 lb. of powder Wb. 486,000 
For 16, ooo charges for 16, 12, 8, and 4 pounders, 
each charge eſtimated at 6 lb. one with another 96,000 


For firing gooo bombs during the fiege, after the rate 

of zoo per day for 30 days, which it is ſuppoſed to laſt, 

at 16 lb. of powder each fire, including the charge of 

the mortar and the fuſe 144,000 
For 40,000 grenadoes, at the rate of 2000 per day, 

during 20 days guard of the trenches, the charge of each 

eſtimated at 4-0z. and an half PIN ' 11250 
For the conſumption of the muſquetry, in guarding the 

trenches for 30 days, eſtimated at 30, ooo diſcharges per 

day, 24 fires being allowed to 1 1b. of powder, making 


in the whole 37 80⁰ 
The common diftribution before opening the trenches 12,000 


Por wok 3 12, ooo 
Tr 0 weight of PROT lb. 792,750 


Beſides this quantity of PR there ou ght to be 150,000 lb. 
in readineſs, and at hand to be made uſe of, if. Kt . 
with a r quantity of bullet. 


Artillery. 
Great cannon, of () 33 and 24 pounders, with their 
carriages, fore-carriages, and furniture 5o 
Spare carriages — — — — — 25 
16 pounders — — — — — 10 
12 pounders with their carriages, and furniture 10 
8 pounders ditto — — — — 10 


* (12) Pieces of this caliber are not now caſt, IE : poun- 
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4 pounders ditto = em. ðâ— ay 20 
Spare carriages for the 16 pounders 6 

for the 12 pounders—— — — ita 

for the 4 pounders —  — — 6 
And furniture for the fame pieces in proportion. 


Mortars from Tournay — — 10 4 
Ditto from Doway — — = — 186 
_—-; 
Of 33 Ib. [not uſed of late] — 12,000 
Of 24 lb. — — — 8 19,000 
AMusket-ball. 


With reſpect to the quantity of powder allotted to the 
musketry, computed at 24. balls to the pound, waſte 1 in- e 
| cluded — DEF anc — — — 3 3 5,000 


Match, 


The conſumption of match, eſtimated on the ſuppoſi- 
tion of 6,000 lengths, being perpetually burning together 
during 30 days ſiege, each length of 5 feet, burning 12 
hours, is, for the whole 30 days, 36,000 lengths; which 
reduced to weight, at the rate of 5 lengths to the pound, 
amounts to 72,000 Ib. and allowing, for waſte, 10,000 lb. 
the whole amounts to — — — — bi. 82,000 


Wood. 


60 platforms, each containing 700 feet of joiſts, at 2d per foot, 
50,000 feet of oaken plank at the fame price. 
100,000 feet of deal plank, at 1d. + per foot. 

400,000 feet of joiſts, in pieces, at the ſame price, 


Mort. 
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 Warkmen to be employed at the fege. 15 oh | Wot þ 
One hundred carpenters. I * 1 
Twelve fawyers. 


eie ſmiths. 


Hehe „„ = — | 800 
Pickaxes, Cc. 8 


This liſt containing only the principal ammunition for this ſiege, 
we ſhall add a liſt of all the apparatus which were provided for un- 
dertaking the fiege of Turin, in 1706, in order to convey a more 
exact and comprehenſive idea of the quantity of each particular ne- 
ceſſary in theſe ſort of undertakings. This ſiege was one of the 
moſt conſiderable of the war which broke out in 1701 ; and, al- 
though it was not attended with the ſucceſs which might reaſonably 
have been expected &, no one thing was wanting, as we are informed 


by the military Faun of Lewis the Great, of all that was neceſ- 
ſary to render it effectual. As this place by its ſituation, which is 


one of the moſt advantageous ; by its fortifications, which were 
laboured with great aſſiduity and care, under the direction of the 
duke of Savey; by its numerous garriſon, conſiſting of choſen 
troops, and commanded by a general of deſerved reputation ; by its 
largeneſs, and the number of its inhabitants, who had all reſolved. 
to ſacrifice every thing for the preſervation of their prince's capital 
city and reſidence ; and, laſtly, by the great quantity of all forts of 
ammunition and proviſions, particularly powder, which the duke 
of SaTtcy had taken care to ay 1 in: as this place, I fay, may be 


I'C- 


A Rte author tells us that madam de on the king to marry her, by employing 
aintenin cauſed the ſiege of this place a prieſt to urge the ill ſucceſs of his ma- 


to be prolonged till it was relieved by jeſty's arms at Turin, as a judgment on 
P/ Eugene, which was in order to prevail his violated promiſes to her, 
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regarded on all theſe accounts as one of the moſt important which 

could be attacked, the particulars of the warlike ſtores which were 

carried to the ſiege of it may ſerve as a model, or at leaſt give ſome 

idea of what things are neceflary in order to undertake the fiege 

of the 9 and moſt regularly fortified towns, 


Lift of Ammunition carried to the Si iege of Turin, f in the 
Year 1706, diſtinguiſhing what part of it Was con- 
ſumed before that Place. 
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| 
| Ammunition carried to the Siege of Turin. | Ammunition 
1 5 5 | conſumed. | 
— — = - — — — — || 
Cannon | = | 
24. pounders — — — 104 i 
i6 8 _— — — 6 ll 
I2 — — — — — 47 | 
4 of which 1 3 were < long, 4 of | | 
the new invention, and 6 carried on [ſt 
the backs of mules — . 35 | 
| Carriages Og d . =! 
Of 24 pounders — — — 143 45 k 
16 — — — — 11 5 
12 ens . 88 * 35 2 
8 — = — — 10 
4 For long pieces = — W ; 7 | 
PF 0or thoſe of the new invention — 4 ©, | 
For thoſe carried on mules — — 44 2 
Avant trains, or limbers — 180 7 
Waggons for the bodies of me cannon 90 ; 
Waggons railed — „ T0 
Waggons for bullets — — 30 
Carts — — — 30 
Triangles with their -pullics — — 8 
Sling carriages for 0 8 1 


114. 
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% . carried to the Siege of Turin. | 


* 


= Cami — - 
Sets " 24 1 = — 126 
foot 16 — — — 10 
5 — — — 20 
: — — — 12 
= Fo 
Worms to 18 Arbe. the... — 20 
Buller S c 
Of 24 — — — 89,623 
16 — — — 26,8 59 
12 — — — 21,210 
9 — — — 3,800 
ap — — — 8, 400 
cafübches for the troos—— — 278,000 
Cartoucbes made of tin 
For 16 pounders — — — 150 
J)) _T . - ow 40 
1 5 85 jel co 
. _ — 60 
Mortar. 5 1 7 
Of 12 inches diameter = as 39 
. . 9 SD — — — 5 7 
966 — — — 1 
Carriages : | 
For mortars of 12 inches, of which 10 were 
of caſt iron — — = 43 
For mortars of 9 inches — — 12 
i of 6 — — — =; 
Bombs . OY | 
Of 12 inches diameter — — 13, 960 
J oo $2349 
Fuſes for bombs of 12 inches — 20,000 
Suſe a oa — I 0,000 
3 — 8,000 


Ammunition 


conſumed. 


Ammunition carried to the Siege Turin. -| Ammunition ö 

| conſumed. || 
Gran charged — — — 235,541 23, 200 = 
Grenadoes not charged — — 21,1 95 4, o 
Fuſes for grenadoes not charged — 30, 00 4, 500 
Bales of wool — JJöͥ—ͥ 222 
Sacks for earn — 174, 160 142, 260 
Flints for the firelocks  — _ — 415, 200 90,000 
Pioneers tools — — — 36,375 | 54.742 
Helves or handles for tools — 24, 580 24,580 
Hatchets — — 2,685 1,892 e 
Hedging bills, or pruning kikes » a Hon LI 

| Miners tools 5 = 8 
Pickaxes — — — 1,000] 800 
Sledges — — — — „ 
Crows ES — egen «M1 515.0." 
Cloven-footed crows — — — iR 08 
Borers — „ WW. <0 0... ann: 
Chiſſels for boring * „ 4 
88 „F „ 
Trowels, or ſhort frodes "MA V „ 1 
Carpenters and W e tools of every BOY = 

ſort 35 ” - 21571 h6 5 2165 | 
Smiths tools of every fort MS £4 5 
Joiners tools of every ſortt 43 30 
Cordage 8 
Double coils of ro fe mm 4-175 r 39.3 
Ropes for Ge pulls nns 
Single coils = - = * 210; Whoa 
Pairs of traces for cannon — - 2004, 100 
Pairs of common traces w- 0 2201 120 
Packing cordage — en 0 
| Small cordage - „„ 15.2 „500 2, 200 
Packthread = 3 - #4, 500 500 
Mod for fene ent 41 10 bene 20 

Beams - „ - 0g 
Shafts =» neg FO] 


> 


e eee 


ccc ens Fs ASAT > mene 
: N * 1 7 
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Ammunition carried to the Siege of Turin. 


of 


| 
Axle-trees- EF — — 100 
"TR. — V 500 
Spokes — 800 
Wheels for 24 pounders, bound with iron 20 
Wheels for 24 pounders, unbound _ 10| 
Wheels for the carts which carry the bodies 
of cannon 30 
Wheels for the Fg of the 2 and 
bullets 10 
Wheels for the fore-carriges - 10 
Levers — — 100 
A . Wecgns. - - 800 
* gy or aprons 5 — 300 
iers for the platforms - 100 
Deal planks — 500 
Fireworks 5 
Brimſtone 33 1h. 2000 
Saltpetre * — b. 2500 
Fire-balls - _ ＋ Teo} 
Tarred faſcines EM - 100 
Oil of turpentine — — 1 
Pitch and tar — lb. 200 
Cheſt of bombardiers l — TO. 
Wax for topping the fuſes of bombs lb. 300 
Bees-wax — lb. 100 
Barrels of priming powder - 4 
Cheſt of compoſition for the fuſe - I | 
Iron in plates ſquare and round [b. 5,000 
Boxes of iron of every ſort „ _ [#, 20,000 
Old nails of all forts ” - - _ 10,000 
Steel!“ — — — lb, 400 
Wheel nails — — — 10,000 
Nails for the cheeks of carriages - I 5,000 
Nails of all ſorts „ — 50, o00 
Pickard nails - — 5 — 


50,000 


Ammunition 
conſumed. 


— 


24 „„ het ar. 
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Ammunition carried to the Siege of Turin. — oÞ Ammunition 
| PE conſumed. 
Coopers nails - 1 10,000] 8,000 _ 
Nails for the ſpunge or maulkin — 12,000] 9,000 
Braſs nails for the ladles - Ib, 200 200 6. 
Tin Meaſures. + F 5 
Of 1 pounds — 1 N 200 200 1 
Of — - — = n 
Of 6 4 6 * — 80 80 
Of 4 2 1 N 136% 05 
( — ä — 100 105 
Of 2 — - — e 
Of * « a ts 80 80 
Of + a pound „55 — 100 100 
Of 2 02. - - - 50 50 
Tin tunnels - - — 50 50 
Balance beams with their ſcales — 1 11 
Braſs weights of 25 lb. 5 . 44 
Of 10 pounds — — + 
Of 5 pounds + = . 1 
Bellows 5 = pairs 8 
Anvils 8 - EOS 8 
Plate iron - - lb, 2868] 288 
Plates of mill'd copper fre pontons „ . 
Sheepskins for maulkins — - - $19 210 
Wicker panniers © = 5 200% 2890 * 
Wicker hods 5 — 300 3008 
Bullet- ſacks — — 5 100 | loo 
Small furniture. s 2 
Bougies, or wax-candles - 3. 1,100] 1,100 | 
Candles — — - / 7" 18; Bev 800 | 
Flamboys — — „ 144 
Hogs greaſe — „ 
Torches — — e — = 
18 cheſts of lanterns e | 
Files, triangular, — flat and round 116 116 0 
| if 
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Ammunition carried to the Siege of Turin. | 
Small files - — 36 
Vices — 8 4 
Iron wire "0 - lb. 100 
Braſs wire — — Ib. 74 
Hand-faws 3 — 130 
Great faws - - 3 
Raſps — - 36 
Sheets of tin — — 1, 200 
Jacks — - 5 
Painted mulo-clothe — F 
Painted cloths for powder — 39 
Coverings of waxed cloth — = — - yoo 
Braſs pu hes — — 32 
Reams of fine paper for accounts — 5 
Reams of cartridge paper 52 
Reams of paper for letters - 6 
Pens - - | 200 
Penknives - - Sl 
A - - - 50 
Needles - 5 - 30 
Sewing thread | - -  B.20 
Oil of olive for the miners — 46. 80 

- B. 180 
60 


5. 41,800 


Ammunition 


conſumed. 


e 


60 


18,794 


1 


. 1,411, 200 1176760 
65. 150, 900] 130, 507 


In the Preſs, and ſpeeds 5 will be pub 2 


M. Lx BLoxp's uo other J. reatiſes Of Tux ATTACK and 07 Tur 
DEeFENCE of fortified Places, with an Univerſal MirrrAxr 
Dier IONARY, and ſeveral additional Plates. 
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